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иȲӂᶁ 1.36 еиȲҟד⇔ ϯП֮ϯѬᴯ ᵅ

ὨⱢ 0.42~2.33еиȲӂᶁ 1.34еиȲӂᶁ֮ϯѬᴯ ᵅȴ

צȲ֯ױ֪ ϯȲ ϢЏ ПậѬ о֮

ᾈЎѬᴯ ֮ϯѬᴯП Л ȴ 

 

-6 ֕ ϯȲ ϢЏ ậѬ о
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ῶ-2 ϢЏ ậѬ о Ѭᴯ ֮ϯѬᴯП

ᴷ Ὠ 

ѣԌ 

Єṍ ӂ

ᶁѬᴯ 

(m) 

Єṍ ậ

Ѭ∟Ѭᴯ 

(m) 

Єṍ Ѭ

ᴯ о 

(cm) 

Єṍ Ѭ

ᴯ о  

(1)ӂ

ᶁ֮ϯѬ

ᴯ (m) 

(1)ậ

Ѭ∟֮ϯ

Ѭᴯ (m) 

(1)֮

ϯѬᴯ

о (cm) 

(1)֮

ϯѬᴯ

о  

1 10.93 10.90 -3.22 -0.29% 17.29 17.27 -2.26 -0.13% 

2 11.22 11.21 -1.01 -0.09% 17.49 17.48 -0.70 -0.04% 

3 11.04 11.02 -2.24 -0.20% 17.36 17.35 -1.56 -0.09% 

4 11.22 11.20 -2.41 -0.22% 17.49 17.47 -1.67 -0.10% 

5 11.32 11.30 -2.44 -0.22% 17.56 17.54 -1.68 -0.10% 

6 11.98 11.97 -0.66 -0.05% 18.00 18.00 -0.44 -0.02% 

7 11.80 11.79 -0.79 -0.07% 17.88 17.88 -0.53 -0.03% 

8 11.70 11.69 -0.94 -0.08% 17.82 17.81 -0.63 -0.04% 

9 11.54 11.53 -1.26 -0.11% 17.71 17.70 -0.86 -0.05% 

10 11.12 11.09 -2.42 -0.22% 17.42 17.40 -1.68 -0.10% 

11 11.07 11.04 -3.11 -0.28% 17.38 17.36 -2.17 -0.12% 

12 11.04 11.01 -3.07 -0.28% 17.36 17.34 -2.14 -0.12% 

ӂᶁ 11.33 11.31 -1.96 -0.17% 17.56 17.55 -1.36 -0.08% 

 

(ϡ) Ѭ ἼѬ иέ 

Ɫ о֮ үѬеҨ ϫϚ ֢ Ѭ Ἴậ֮ϯѬ

ПԒ∟װᶧȲӐ ᴩ о֮ 27 Ѭ ПἼѬ и

έȲ ӣѬᴯ ᾓȳϯ ᾓȳѬᴯ֫с ȳϯ ȳ

֮ϯѬ ạ ֮ ϯ г ╓ ᴩ֢ Ѭ П

иȲѿ ֢ Ѭ Ἴậ֮ϯѬП ᶧȲᵂⱢ ἼѠ ṿ

ӣȴӐ ֢ Ѭ ᴩ иⱢ 0~6иП и Ὠֽ -7

ἬӱȲẔМ Ὥ Ϛ Ѭ ῂ Ѭ ᴯὑ ᾘ 3 еṭ

вȳῠ Ѭ ᴯὑ ֮ ϯ вȲꞋⱢ Ԓ ἼП Ѭ

Ȳ֪֯ױ ᶧМ ᴟ ∟Ϯ֤ȴṼ Ӑ ∟ ᶧ
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ὨȲ ֥ἼѬП Ѭ ›Х֤ṼᶧⱢȸԓ Ѭ ȳếּר Ѭ ȳ

о Ϯ Ѭ ȳ Ѭ Ӊ Ѭ ȷЛ ֥ἼѬП

Ѭ ›Х֤ṼᶧⱢȸῠ Ѭ ȳῂ Ѭ ȳ Ὥ Ϛ Ѭ ȳ

ᴎ Ѭ Ϛ Ѭ ȴẔМѿ оṆ Ɫ ṾἼѬṆ

ȲѿϡὭṆ Ɫ ֕ἼѬṆ ȴ 

 

 

-7 үѬϫϚ ֢ Ѭ ἼѬ иέ Ὠѩ  

 

(Ϯ) Ѡ  

    Ӑ ϢЏ ПẁѬѠ ᴩ ἼѠ

ȲԚ ѿϯг ẂȲṳ ֯ ϯ ϢЏ

ẁѬ о֮ П Ẃиέȴ Ӗ ᴟӖד97 150

ȲṳѿӖד ד130 ד150 Ɫ֮ϯѬᴯὋсП ᴷ ᾼȴ 

1ȳ֮ϯѬἼѬЛ иέ(ѩ ) 

1.0

2.0

3.0

4.0

5.0

6.0

и
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2ȳṼᴩ Ѡ Ἴ ֮ ֮ϯѬУ 

3ȳ ϢЏ ẁѬḕѡ 30 (үМќ Ѭ ֫) 

4ȳ ϢЏ ẁѬḕѡ 30 (үМќ Л ֫) 

5ȳ ϢЏ ẁѬḕѡ 27 (үМќ Л ֫) 

6ȳ ϢЏ ẁѬḕѡ 25 (үМќ Л ֫) 

 

    Ṽ о֮ ӭ›Ѭ П ᾓ ӑẃ Ѭ

Ȳṳᴕ Ӗ ד105 ЍѬ ќ ḕѡ 4 ȳ ϢЏ

Ӗ ד109 Ϛ ◕ẁѬḕѡ 13 ȳӖ ד112 ϡ

◕ẁѬḕѡ 13 П Ȳ ֥үМќ Ѭ ḕѡ 8 Ҡ

֫Ȳѹ ϢЏ Ҡ ẁѬ ю ᶮȲԚׁש ҳ ẁ

ѬѠ ȴӐ Ṽ ֢ẁѬѠ ὑӖ 105ȳ109 Пד112

Ѭ ȳ֮ῶѬ ц ֮ϯѬ ᴩ ֽ -8

ἬӱȴẔМ ϯ о֮ П Ѭ ứὑӖ ד109

Ở ҒȲ Ѭ Ɫḕѡ 50.3 (Ѭ ἬȲӖ ȷүМ(ד101

ќ Ѭ ḕѡ 8 иᵑὑӖ 109 Ҡד112 ֢֫ 4

ȷ Ẓ ◕ẁѬ ӣӂᶁẁѬѠהȲ ẁѬ оḕѡ

26 Ȳ⁄Ӗ ד109 ẁѬ֢ד112 13 ȴ֮ϯѬ Ѭ

⁄ ◕П Ѭ ֮ῶҠẁ Ѭ ẃ ȴ 
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-8 ϢЏ ֢ẁѬѠ ֯ Ѭ ֕

ϯȲ о֮ Ѭ ֮ϯѬ Ѭ П иӁ 

 

(ҳ) Ѡ Ὠиέ 

    ֢Ѡ ѿἼѬЛ Ѡ ᵂⱢѩ ẃ ֢Ѡ ד ὑ

ἼѬЛ ϯП֮ϯѬᴯὋс Ȳ Ὠֽ ῶ-3Ἤӱȴ֢Ѡ Ꞌѿ

Ϯ ҳᵶѬ ПὋс ȲѹӖ ПӂᶁὋсד150 ד

ὑ Пד130 1.76 ȴ ϢЏ ẁѬḕѡ 30 ѹүМќ

Ѭ Л ֫П Ѡ ϯȲҳᵶѬ ὑӖ ד130 Пד150

֮ϯѬᴯὋс иᵑⱢ 5.86еѐ 10.40еѐȴ ϢЏ

ẁѬḕѡ 25 ѹүМќ Ѭ Л ֫Ѡ ϯȲҳᵶѬ ὑӖ

ד130 П֮ϯѬᴯὋсד150 иᵑⱢ 4.10еѐ 7.25

еѐȴ 
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ῶ-3 Ѭ ֕ ϯȲ֢Ѡ ד ὑἼѬЛ

֯ о֮ ҳᵶѬ ὑӖ ד130 Пӂᶁ֮ϯѬᴯד150

Ὃс ѩ ῶ 

Ѡ  

֮ϯѬᴯὋс (m) 

ϚᵶѬ  ϡᵶѬ  ϮᵶѬ  ҳᵶѬ   

 ד150 ד130 ד150 ד130 ד150 ד130 ד150 ד130 ד150 ד130

ᴩ Ѡ  2.96 5.82 3.77 6.91 5.14 8.37 5.26 8.51 17.12 29.61 

ẁѬ 30 CMD (ү

Мќ Ѭ ֫) 
0.74 1.34 0.78 1.44 0.92 1.58 0.94 1.59 3.38 5.96 

ẁѬ 30 CMD (ү

Мќ Ѭ Л ֫) 
1.25 2.32 1.37 2.53 1.61 2.77 1.63 2.79 5.86 10.40 

ẁѬ 27 CMD (ү

Мќ Ѭ Л ֫) 
1.04 1.90 1.11 2.06 1.31 2.25 1.33 2.27 4.78 8.48 

ẁѬ 25 CMD (ү

Мќ Ѭ Л ֫) 
0.89 1.63 0.95 1.76 1.12 1.92 1.13 1.94 4.10 7.25 

 

Хȳ ֮ ϯ иέ 

(Ϛ) ϯ Ḃ иέ 

Ѭ ֕ ϯȲ֢Ѡ ἼѬЛ ᾭ ϯӖ

цӖד130 Пד150 ϯ ѩ ֽ -9Ἤӱȴ ϢЏ

ẁѬѠ ד ὑἼѬЛ ᾭ ϯȲ ϯ ЄП

Ȳὑ ᶁиӁ֯ῠד130 ȷὑ ⁄ד150 ⁄ ЄᴟϡὭȳ

ᴎ ȳῠ ц ȴ ϢЏ ẁѬѠ МȲ֮ ϯ

ЄꞋⱢϡὭ Ȳ֯ẁѬ 25 ѹүМќ Ѭ Л ֫

ᾭ ϯȲӖ ד130 ϯד150 иᵑ ю 5.93 13.25еиȴ 

(ϡ) ϯ иέ 

    ֢Ѡ ֯ Ѭ ֕ Пϯ ᴍиѩ

ד) ὑѩ ) Ὠֽ -10ȴ ϢЏ ẁѬ 30

ѹүМќ Ѭ Ȳ֫ὑӖ ד150 о֮ П Єϯ  
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Ӗ  ד130

 
Ӗ  ד150

-9 Ѭ ֕ ϯȲẁѬ 25 ѹүМѬ

Л ד֫ ὑἼѬЛ П ϯ о 
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ḕד ю 0.36еи(ּפ 15.8%)ȲⱢ֢Ѡ ᵅȲ Ὠ ȷ

ẁѬ 30 ѹүМќ Ѭ Л ֫П Ѡ ȲὑӖ ד150

о֮ П Єϯ ḕד ю 0.58еи(ּפ 25.1%)ȷẁѬ 27

ѹүМќ Ѭ Л Ȳ֫ὑӖ ד150 о֮ П Єϯ

ḕד ю 0.50еи(ּפ 21.6%)ȷẁѬ 25 ѹүМќ Ѭ

Л Ȳ֫ὑӖ ד150 о֮ П Єϯ ḕד ю 0.43

еи(ּפ 18.8%)ȴ 

(Ϯ) ϯ юиέ 

    ֢Ѡ ֯ Ѭ ֕ ϯПϯ (ϯ

2еиѿϱ) ᴍиѩ(ד ὑѩ ) Ὠֽ -11ȴ֢

Ѡ ὑӖ 150 ד о֮ Пϯ ᶁ ю 37.68ӂѠеṭ

(100%)Ȳᵛ ϯ 2еиѿϱП ȴẁѬ 30 ѹү

Мќ Ѭ Л ֫П Ѡ ȲὑӖ ד129 Ởԓ о ϯ

2еиѿϱП ȷẁѬ 25 ѹүМќ Ѭ Л ֫

Ѡ МȲӖ ד135 Ởԓ о ϯ 2еиѿϱП ȴ 

 

гȳ֮ϯѬ שׁ ∂  

(Ϛ) о֮ Ѭᴯ ứ 

Ӑ ѿ Ѭ П֮ϯѬᴯ УᵂⱢ

Ѭ П╓ У( ῶ-4)ȲṳṼ УП ҭѬᴯ ᴩүѬеҨ

ϫϚ ֢ Ѭ П Ѭᴯ ứȴ֢ Ѭ ╓ УПӂᶁ

֯ҳᵶѬ МиᵑⱢ 3.95ȳ2.64ȳ3.01 5.93еṭȴׄԓѬᴯ

ᴷ Ὠ ӱȲ֢╓ УП֮ϯѬᴯὑ░Ѭ (ᴞ 11ѣᴟ ד

4ѣ)Ѭᴯֵ ᵅὑׄԓѬᴯȷ Ѭ ắ ​ Ȳ֮ϯѬ ᾃ

Ғ∟Ȳ֮ϯѬᴯὙ ֫сᴟׄԓѬᴯѿϱȴ 
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Ὑȸ bⱢṼᴩ Ѡ Ἴ֮ϯѬȷ 

  cⱢ ẁѬ30 (үМќ Ѭ ֫)ȷdⱢ ẁѬ30 (үМќ Л ֫)ȷ 

  eⱢ ẁѬ27 (үМќ Л ֫)ȷfⱢ ẁѬ25 (үМќ Л ֫)ȴ 

-10 Ѭ ֕ ϯȲ֢ Ѡ Єϯ

ᴍиѩ 

 
ὙȸbⱢṼᴩ Ѡ Ἴ֮ϯѬȷ 

 cⱢ ẁѬ30 (үМќ Ѭ ֫)ȷdⱢ ẁѬ30 (үМќ Л ֫)ȷ 

 eⱢ ẁѬ27 (үМќ Л ֫)ȷfⱢ ẁѬ25 (үМќ Л ֫)ȴ 

-11 Ѭ ֕ ϯȲ֢ Ѡ ϯ 2еи

ѿϱПϯ ᴍиѩ 
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ῶ-4 үѬϫϚ ֢ Ѭ и ֮ϯѬᴯ╓ У ῶ 

Ṇ

 

Ѭ  ᵶѬ Ϛ ᵶѬ ϡ ᵶѬ Ϯ ᵶѬ ҳ 

֤  ╓ У (km) ╓ У (km) ╓ У (km) ╓ У (km) 

о 

о Ϯ Ѭ  ῧ (1) 7.35 ὧῠ(1) 3.28 ὧῠ(2) 3.28 ῧ (4) 7.35 

ԓ Ѭ  ԓ (1) 1.68 ԓ (2) 1.68 ԓ (3) 1.68 ῧ (4) 14.80 

ếּר Ѭ  ᴫ(1) 5.35 ὧῠ(1) 4.61 ὧῠ(2) 4.61 ῧ (4) 9.20 

ῧ

 

ῧ Ѭ  ῧ (1) 1.68 ῧ (2) 1.68 ὧῠ(2) 6.40 ῧ (4) 1.68 

Єḋ Ϛ Ѭ  ῧ (1) 3.89 ῧ (2) 3.89 Ὥ(4) 5.28 ῧ (4) 3.89 

Єḋ ϡ Ѭ  ῧ (1) 4.33 ῧ (2) 4.33 Ὥ(4) 4.59 ῧ (4) 4.33 

Җ

ў 

Җў ϡ Ѭ  ӥᶠ(1) 2.38 3.58 (2)א ӥᶠ(2) 2.38 ▪ (2) 5.26 

Ѭ ▪ ӥᶠ(2) 4.26 1.80 (2)א 1.80 (1)א  (2) 6.61 

ϯ Ѭ  ▪ (1) 0.91 ▪ (2) 0.91 ▪ (2) 0.91 ▪ (2) 0.91 

Ә Ѭ  ӥᶠ(1) 4.44 Ὥ(1) 4.10 Ὥ(4) 4.10 ӥМ(2) 9.36 

ї Ѭ  ῧ (1) 7.21 Ὥ(1) 3.80 Ὥ(4) 3.80 ῧ (4) 7.21 

ϡ

Ὥ 

ϡὭ Ѭ  ӥ(1) 2.12 ӧ(1) 5.57 ӥ(2) 2.12 ֻ (4) 15.47 

ῠ Ѭ  ӥ(1) 6.09 ῠ (1) 3.40 ῠ (3) 3.40 ֻ (4) 14.00 

ᴎ Ѭ  ᴎ (1) 0.66 ᴎ (2) 0.66 ֥ (2) 4.71 ▪ (2) 10.82 

 

Ѭ  ♠☿(1) 1.41 ♠☿(2) 1.41 ♠☿(3) 1.41 ֻ (4) 6.17 

ṃ Ѭ  ♠☿(1) 1.99 ♠☿(2) 1.99 ♠☿(3) 1.99 ֻ (4) 4.43 

Ӊ Ѭ  ♠☿(1) 3.41 ♠☿(2) 3.41 ♠☿(3) 3.41 ֻ (4) 6.32 

Ὥ 

Ὥ Ϛ Ѭ  ‌Ѝ(1) 0.63 Ὥ(1) 3.22 ‌Ѝ(2) 0.63 ӥМ(2) 10.53 

Ὥ ϡ Ѭ  ‌Ѝ(1) 5.13 Ὥ(1) 1.72 Ὥ(4) 1.72 ῧ (4) 7.30 

Ὥ Ϯ Ѭ  ‌Ѝ(1) 2.99 Ὥ(1) 1.34 Ὥ(4) 1.34 ӥМ(2) 9.53 

ϡ

Ѭ 

ế Ѭ  ϡѬ 5.21 ϡѬ 5.21 ϡѬ 5.21 ϡѬ 5.21 

ῂ Ѭ  ῂ (1) 1.94 (1) 2.55 ῂ (2) 1.94 ӥМ(2) 5.87 

ӥМ Ѭ  ӥМ(1) 2.19 ӥМ(1) 2.19 ӥМ(2) 2.19 ӥМ(2) 2.19 

Җў Ϛ Ѭ  ῂ (1) 2.78 (1) 2.15 (2) 2.15 ӥМ(2) 4.28 

 

Ϛ Ѭ  ѝὕ(1) 8.28 (1) 2.10 (3) 2.10 ֻ (4) 5.33 

ϡ Ѭ  ѝὕ(1) 6.51 (1) 2.38 (3) 2.38 ֻ (4) 4.92 

Ѭ  ῧ (1) 5.91 ֻ (1) 3.04 ֻ (3) 3.04 ֻ (4) 3.04 
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(ϡ) Ѭᴯᾭ ╓ иέ 

ѿ ϢЏ ẁѬḕѡ 25 ѹүМќ Л ֫Ѡ Ɫ

Ẃȴ֯ Ѭ ֕ ϯȲ֢ Ѭ ПӂᶁѬᴯᾭ ╓

(P) оֽ -12ἬӱȲצ 15 Ѭ P ᵅὑ 2иȲиӁ֯

Ѭ 7~17( 11 13ҵ)ПҖўȳϡὭ Ṇ Ȳѿц

21~26ПϡѬ Ṇ ȲẔМЄ и ὑ Ԓ Ἴ Ѭ

Ȳᴖ Ṇ ⁄Ɫ ԒẁѬṆ ȴ 

Ӑ ѿ֢ Ѭ Пӂᶁד֢ P ֢ Ѭ ПӂᶁѬ

ᴯᾭ ╓ иӁȲֽ -13Ἤӱȴӂᶁ P Єὑ 3ҠӔ ṿӣ

ᾭ П Ѭ ѻ иӁὑ оὧҖṔȲҔᵶԓ ȳếּרȳ о

Ϯȳῧ ȳЄḋ ϚȳЄḋ ϡȳ Ὥ ϡ ї Ѭ ȴP

Њὑ 2П ạṿӣᾭ ѻ иӁ֯М ⁮ о֮ ȴ 

ҳᵶѬ П֮ϯѬ ╓ оП Ὠֽ -14Ἤӱȴ

ϚᵶѬ ὑẁѬ∟П GMI ϯ ȲẔ ᵶѬ ⁄ᵧ

Пϯ ȴѿ ϡ ϮᵶѬ П GMI ᵅȲиᵑὑӖ

126 ᵅὑ∟ד145 40иᴖ ὑ ạṿӣᾭ ȴ֯ Ѡױ ϯȲ

о֮ ПGMI ὑẁѬ∟ᴟӖ ד147 Ởᵅὑ 40и

ὑ ạṿӣᾭ ȴ ӱ֯ױѠ ϯȲ о֮ ӑẃП֮ϯѬ

ѽᾭ ȲҠ Ѭ Ἠ ᴩ Ѭ ╟ẃ ю֮

ϯѬПṿӣȴ 
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ὙȸP Ɫ 2П ҅ῶד ὑ GMI Ɫ 40ȲP Ɫ 3П ҅ῶד ὑ GMI

Ɫ 60ȴ 

-12 Ѭ ֕ ϯȲ֢ Ѭ ֯ẁѬ 25

ѹүМќ Л ֫Ѡ ϯӂᶁѬᴯᾭ ╓ о 

 

-13 Ѭ ֕ ϯȲ֢ Ѭ ֯ẁѬ 25

ѹүМќ Л ֫Ѡ ϯӂᶁѬᴯᾭ ╓ о 
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ὙȸGMI>60ⱢӔ ṿӣᾭ Ȳ40ʧGMIʧ60Ɫ ᶹᾭ ȲGMI<40Ɫ ạṿ

ӣᾭ ȴ 

-14 Ѭ ֕ ϯȲ о֮ ֯ẁѬ 25 ѹ

үМќ Л ֫Ѡ ϯҳᵶѬ П֮ϯѬ ╓ о 

 

(Ϯ) ֮ϯѬ Ѡ  

    Ӑ о֮ ӖӢӣѬПẁ ᴩиέ Ȳ

ҏ֮ϯѬ Ѡ ֽѿϯϝ ȲṼ Ѡ Ȳ⁄Ҡ ᴩ֢

֮ ֮ϯѬ Пצ ȴ 

1ȳ ∂Ӵ ᵂ  

2ȳ ạứ Ѭᴯ 

3ȳ ᴩἼѬ иέ 

4ȳ ׁש Ѡ  

5ȳ ֮ϯѬᴯᾭ ╓  

6ȳ ᴷ֮ϯѬᴯ ╓  

7ȳ ҏ  
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(ҳ) ∂  

    ѿ ϢЏ ẁѬḕѡ 25 ѹүМќ Ѭ Л ֫Ɫ

ẂȴṼ Ѡ Ȳᵀ ẁѬ Ӧḕѡ 30 юⱢ

25 Ȳױ ϢЏ ẁѬ оḕѡ 21 ȲӐ

иẒ ◕ᶁлẁѬȲᵛӖ ד109 иᵑד112 ẁḕѡ 10.5

Ȳױ о֮ ֮ῶѬ юȲ֪֮ױϯѬṿӣ ד ὑ

Ѡ Ғȴ֯ Ѭ ֕ ϯȲ ứὑӖ 109

ד Ởắẞ П ᴖ Ѭ Ғᴟḕѡ 50.3 ȴױ

Ѡ ϯȲӖ דȳ109ד105 ד112 Ѭ Ἴᾭᾓֽ ῶ
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ῶ-5 Ѭ ֕ ϯȲ ϢЏ ẁѬ 25

ѹүМќ Ѭ Л ֫Ѡ П Ѭ Ἴ ῶ 

Ἴד⇔ Ἴ Ѭ  Ἴ ( /ѡ) ( /ѡ) 

105 

Ὥ Ϛ Ѭ  0.54 

2.7 ῂ Ѭ  1.21 

ῠ Ѭ  0.95 

109 Ὥ Ϛ Ѭ  -0.11 2.59 

112 

ӥМ Ѭ  1.09 

13.1 

ї Ѭ  0.76 

ế Ѭ  0.79 

Җў ϡ Ѭ  0.94 

ϯ Ѭ  1.98 

ϡ Ѭ  0.52 

Ѭ  0.26 

ϡὭ Ѭ  1.15 

Ϛ Ѭ  1.3 

ᴎ Ѭ  0.64 

Ὥ Ϛ Ѭ  1.08 
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Abstract 

In order to mitigate the subsidence problem in Changhua 

County, seeking new water resources to replace the groundwater use 

is the most important issue. Therefore, the development of the 

Niaozueitan Artificial Lake in Wu River is proposed. The artificial 

lake is planed to supply the public water use in Caotun Township 

and Changhua County in 2021. The increase surface water supply 

can decrease the quantity of groundwater pumping of Taiwan Water 

Corporation and rise the groundwater level; thus, mitigate the land 

subsidence problem. The influences of the development of the 

Niaozueitan Artificial Lake on groundwater resources and land 

subsidence problem are not yet estimated. Therefore, this project 

focuses on dealing with groundwater and subsidence issues and 

provides a two-year project to evaluate their influences and draws 

the strategies for preventing the subsidence problems in Changhua 

County. 

The works in this project includes two years. The first year is 

focused on collecting the basic data and information, evaluating the 

influences on groundwater resources and on land subsidence in 

Changhua County after the development of the Niaozueitan 

Artificial Lake. The basic maps in Changhua County are prepared 

for the numerical modeling of both groundwater flow and 

subsidence models. The scenarios for the decrease or stop pumping 

of groundwater of the Taiwan Water Corporation are drawn up and 

input to the models to evaluate the influences on groundwater 
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resources and land subsidence. The second year is focused on 

evaluating the climate change effect. Climate change can increase 

the temperature and change the quantity and intensity of rainfall, 

thus, affects the groundwater resources and water requirements, and 

further influences the land subsidence. Therefore, the climate change 

effect is considered in the models to evaluate the influences after the 

development of the Niaozueitan Artificial Lake. In the end, the drift 

of strategies for the management of groundwater and land resources 

are provided to prevent the subsidence problem in Changhua 

County.  

This is the second year report. The works are focus on 

evaluating the influences of the climate change effect on 

precipitation, barometric temperature, and water use of human 

activities. The lack of water resources in Changhua County is 

analyzed by using the water supply quantity of 25, 27, and 30 ×10
4
 

ton/day by the Niaozueitan Artificial Lake. The results show that the 

largest quantities of water lack in Changhua County are resulted 

from the GCM of A2 miroc3_2_medres. Therefore, this GCM is 

adopted as the climate change scenario for the following analyses in 

this project. Under the climate change condition, the water use of 

Wu River by the Niaozueitan Artificial Lake induces the declines of 

river stage and groundwater level, especially on dry season from 

March to May and October to January. The mean declined quantities 

are 1.96 cm for river stage and 1.36 cm for groundwater level. The 

pumping potential of water purification stations is analyzed to decide 
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the rank of water purification stations for stop or decrease the 

pumping quantity of groundwater. The results show that the 

Changhua System is the best pumping system and the Erhlin System 

is the badest pumping system. Base on the pumping potential of 

water purification stations, different scenarios for water supply of 

the Niaozueitan Artificial Lake are analyzed. The results from the 

scenario of supplying water resources of 25×10
4 

ton/day with the 

quantity of 8×10
4 
ton/day from Taichung does not move back show 

that groundwater level increases 5.96 m totally in four aquifers and 

maximum subsidence rate decreases 0.43 cm/year (18.8%) in 

Changhua County.  

This project develops a groundwater management system of the 

water purification stations to evaluate the groundwater level position 

index (P) and groundwater management index (GMI) in Changhua 

County under different scenaios. Under the climate change effect 

and the condition of the scenario of supplying water resources of 

25×10
4
 ton/day with the quantity of 8×10

4
 ton/day from Taichung 

does not move back, the P value larger than 3.0 is mainly located in 

the north-east parts of Changhua County and the P value smaller 

than 2.0 is mainly located in central and south parts. P > 3.0 

indecates that the groundwater resources are on the normal use 

condition while P < 2.0 indecates that the groundwater resources are 

on the restriction condition. The GMI value in the whole Changhua 

County is 48, which is on the warming condition (40~60). 

Groundwater can still be used but some strategies of groundwater 
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management should be involved to avoid the lack of groundwater 

resources in the future. The management principles for public 

groundwater resources are proposed. The items and steps should 

includes: (a) developing the monitoring system, (b) constructing the 

management groundwater level, (c) evaluating the pumping 

potential, (d) investigating the management scenarios, (e) calculating 

the groundwater position index, (f) estimating the groundwater 

management index, and (g) proposing the management strategies. 
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∂  

Ϛȳ  

(Ϛ) ϯȲ ☼ П Ѭ ⱢХѣᴟϟѣȲ░Ѭ

Ɫϫѣᴟ ҳѣȲGCMד П☼ Ȳѻ Ӣ֯Хᴟ

ϟѣᾼ Ѭ ȷ ϢЏ ПậѬ ЄѣԌѻ ֯

ϫѣᴟ ҳѣП░Ѭד ȲХѣᴟϟѣП Ѭ ֪Є и

GCM ϯꞋ ὑ ᾭ Ȳ֪ױ ПậѬ

ד Њȷ ϢЏ ḕѡẁѬ ѻ Ӣ֯ϫϚѣᴟ

ХѣПד ủȴ 

(ϡ) ϯȲ о֮ ӂᶁḕѡ Ѭ ֢֯ ֢

GCM ϯꞋצἬЛ֝ȲгѣᴟϟѣП Ѭ ᵅѹ═ӂȲᵀ֢

GCM Ѭ Л֝Ȳѻ Ɫ ϯП Ѭ Л֝Ἤ ȴ֯

ϢЏ ẁѬḕѡ 30ȳ27 25 ᾓϯȲ֢ Ꞌѿ A2

П miroc3_2_medres GCM כ о֮ П Ѭ ЄȲ֪ױ

ứױ ⱢӐ ӣП Ѭ ֕ ȴ 

(Ϯ) ϢЏ ậѬ о֮ ᾈЎѬᴯ ֮ϯѬ

ᴯП ᴷ Ὠ ӱȲ Ѭ ֕ ϯȲ ϢЏ

ậѬ ᾈЎѬᴯכ ֮ϯѬᴯ оȲѻ Ӣ֯ 3~5ѣ 10~1

ѣԌП ủȲ ậѬ ПЄЊצ ȴậѬּפ Єṍכ ПᾈЎѬ

ᴯӂᶁϯ 1.96еиȲּפ כ (1)П֮ϯѬᴯӂᶁϯ 1.36

еиȴ֯ Ѭ ֕ ϯȲ֪ᾈЎ☼ оד ᵅȲ

ϢЏ ПậѬ о֮ ᾈЎѬ ֮ϯѬП Л ȴ 

(ҳ) ֮ϯѬᴯὋс ӱȲ ϚᵶѬ ֯ о֮ ὑӖ

Ȳѻד150 Ὃс ᴯὑЄ₨ ֮ Ȳ ЄὋс Ɫ 2.18еѐȷ

ϡᵶѬ ѻ Ὃс ᴯὑ оМ ⁮ Ȳ ЄὋс Ɫ 1.92
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еѐȷ Ϯ ҳᵶѬ ѻ Ὃс ᴿȲꞋᴯὑד о⁮ ПМ

◕ᴯ Ȳᵀѿ ҳᵶѬ ЄȲ ЄὋс иᵑⱢ 2.15

2.23еѐȴ 

(Х) ֢ Ѭ ПẁѬ ᴷ Ὠ ӱȲ ֥ἼѬП Ѭ

›Х֤ṼᶧⱢȸԓ Ѭ ȳếּר Ѭ ȳ о Ϯ Ѭ ȳ

Ѭ Ӊ Ѭ ȷЛ ֥ἼѬП Ѭ ›Х֤ṼᶧⱢȸ

ῠ Ѭ ȳῂ Ѭ ȳ Ὥ Ϛ Ѭ ȳᴎ Ѭ

Ϛ Ѭ ȴẔМѿ оṆ Ɫ ṾἼѬṆ ȲѿϡὭṆ Ɫ

֕ἼѬṆ ȴ 

(г) Ѭ ֕ ϯȲӖ ד130 ϢЏ ֢

ẁѬѠ ϯПӂᶁ֮ϯѬᴯ ЊȲӖ ⁄ПӂᶁѬᴯד150

צ Ȳӂᶁ֮ϯѬᴯ ֮ϯѬ Ἴ ᵧӔד Ȳᵛ

Ἴ ЄӂᶁѬᴯ ȴ֯ ϢЏ ẁѬḕѡ 25 ѹ

үМќ Ѭ Л ֫ᾭ ϯȲӖ ד130 П֮ϯѬד150

Ὃс иᵑⱢ 4.10 7.25еѐȴ 

(ϝ) ѿ ῏ᾬ ╓ ᴟӖ ᾬד102 Ѭ Ȳ ӂ

ᶁ֮ϯѬП І Ɫ 23.340а/е ȲṼ ױ І Ӑ

֢Ѡ Ἴ֮ϯѬ П ȴ֯ Ѭ ֕

ϯȲ ẁѬḕѡ 25 ѹүМќ Ѭ Л ֫Ѡ МȲ֮

ϯѬ ἼП Ɫḕד 11.15 аȴ 

(ϥ) ֯ Ѭ ֕ ϯȲ ϢЏ ẁѬḕѡ

25 ѹүМќ Ѭ Л ֫Ѡ МȲ о֮ Ӗ 130 ד

ד150 Єϯ ḕדиᵑ ю 0.41еи(ּפ 16.2%) 0.43е

и(ּפ 18.8%)Ȳ֯Ӗ П∟Бד137 ϯ 2еиѿϱП

ȴ 
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(ϟ) о֮ ὑӖ Пϯדц150ד130 ḳ Л

ЄȲ Ѭ ֕ ϯȲ Єϯ Єὑ 1еиПиӁ

ᴕ ПиӁ Ɫюȴ оԓ Єד

ϯ ᶁЊὑḕד 3еиȲᶁ М П ếϯ ȲҔᵶЄ

₨ȳῠ ȳϡὭȳᴎ ȳ ȳ ȳ ȳ їц א ȴ 

(ϫ) Ѭ ֕ ϯȲ ϢЏ ẁѬḕѡ 25

ѹүМќ Ѭ Л ֫ᾭ Ȳ ϚᵶѬ П GMI ϯ

ȲẔ ᵶѬ ⁄ᵧ Пϯ Ȳѿ ϡ ϮᵶѬ

П GMI ᵅȲиᵑὑӖ 126 ᵅὑ∟ד145 40иᴖ ὑ

ạṿӣᾭ Ȳ П GMI ᴟӖ ד147 Ởᵅὑ 40и ὑ

ạṿӣᾭ ȴױ Ὠ ӱȲ о֮ ӑẃҠ ֮ϯѬ Л

Ṝ Ȳ֪ ױ Ѭ Ἠ ᴩ Ѭ ╟ẃ ю֮ϯѬПṿ

ӣȴ 

(ϫϚ) Ӑ о֮ ӖӢӣѬПẁ ᴩиέ

Ȳ ҏ֮ϯѬ Ѡ ֽѿϯϝ ȸ1ȳ∂Ӵ ᵂ ȳ

2ȳạứ Ѭᴯȳ3ȳ ᴩἼѬ иέȳ4ȳׁש Ѡ ȳ5ȳ

֮ϯѬᴯᾭ ╓ ȳ6ȳ ᴷ֮ϯѬᴯ ╓ ȳ7ȳ ҏ

ȴ 

(ϫϡ) ϢЏ ֢ẁѬѠ МȲӐ ֢Ѡ ֢

П Ѭ ֮ϯѬ Ἴ Ȳ ֥ ПүѬϫϚ ֢ Ѭ

ᶧ ᴩ Ѭ Ἴ Ȳ ẁ о֮ ӑẃ֮ϯѬ

П ᴕȴ 

ϡȳ∂  

(Ϛ) Ӑ ӭ› ӣП Ѭ ╓ УȲắẞ֢Уᴯ Ѭ

П Ȳ и╓ У ᾎ֯ вч ҏ Ѭ ᶝ
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֮ ᾼ֮ϯѬᴯ оȲ ד   ЄП

֮ϯѬᴯ о ᶮȴ∂ ӑẃҠ ֢ Ѭ (ꜙᴟἼѬУ)

╓ УȲѠ ᵛ ч П ὨȲ ẁ

֮ϯѬ ṿӣȴ 

(ϡ) о֮ ӭ›֮ ϯ Уѻ иӁὑᴫ⁮ ֮

Ȳ ѽẔ҃ П ὨȲ Є֮Ѭצ ᴯ ҉Л

ṜП֮ Ȳᵀ о П֮ ϯ ᾭᾓЬד ЛṜȲ∂ ӑ

ẃ ҉∂ӴҖ о֮ П֮ ϯ ȲᴯѠ ẁḆᶙ

П ᴷכὨȴ 

(Ϯ) Ӑ ӭ› ӣП Ѭ ἼѬ ╓ БҔᵶ֮ϯѬ

֮ ϯ П ᾓ Ȳѿцҵ֯ᾼ ạ ϯ ᴯ

ȴ ᴖȲ֮ϯѬ ֮ ϯ П ᾓ ắẞӑẃ П Ғ

Пה Ӕᴖ ȷ֮ ϯѬᴯὋс ֮ ϯ ӼҠ ắ

ẞҵ֪֯ П ȷᴖ֮ϯѬ ạ ֮ ϯ Ӽ

ᴖ еᵫЛ֝ᾼ ȴ֪ױȲ∂ ӑẃ֯ҒϤ ᾼ

ד ∟Ȳ Ѭ ἼѬ ȲѠ ẁḆ

П Ѭ Ἴ ȴ 

(ҳ) Ӑ ӭ› ӣП ȲⱢ IPCC Ἤ ҏП

AR4 Ἤ ҏȲẔ ῺӼ ҏ П AR5

ȴ∂ ӑẃҠ ᾼ ᴩи

έȲṳṼ Ӑ ∂ӴП֮ϯѬ Ѡ Ȳ ᴷ֯ ᾼ

ϯȲ о֮ ֮ϯѬ П о ᶮȲ ẁѬ

П ᴕȴ 
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Ϛȳ Ӧ 

о Ὥᴯὑ Ѭ Ḥ ȲⱢү ѻ ֮ ϯ Ȳ

ẔМ о֮ ֯Ӗ ⇔ד101 Єϯ פּ 5.4еи/דȲ═

ϯ פּ 19.87ӂѠеṭȲѹ֮ ϯ ═ ӢȴⱢ

о֮ ᾼ֮ ϯ Ȳ ᷄ ֮҅ϯѬᾼѬ Ɫ

ӭПϚȴ ☼ Ѭ ḝȲ╥М ѻ Ѭ ПϚȲ ᴖ

◕ ПѬ ᵓӣᾭᾓꜙᵅȲяẔ╥ Ѭ ȲЄ Ѭ

ԉẔ☼ҷ ⱢҠ ȴ֪ױὑӖ 96ȳ97ד ᴩ ᾈ

ῴḔ Ȳὑ ᾣ ϯ פּ 600еѐ ∂Ϛᵅ ᾈ

Ȳᵓӣ ⁮ỴЁ֮ ∂ ϢЏ Ȳӣѿ ░Ȳṳ

ᴩ ᵿᾼ֮ ▲ ֮ϯѬѝ ▲ȲӖ 98̡ 101 ד

ᴩЏ Ҡᴩἤ ȳ ᴷȳӖ ▲ Џᵂȴ

ϢЏ иⱢ 7 Ȳ Ѭᴯ Ѭ Ԛּפ 127е Ȳצ

Ѭ פּ 1,450 ӴѠеѐȲ ứЏᵿᴯὑ ё Җ ṭ(ֽ

1-1)Ȳѻ Ɫẁ оц⁮᷾( ё)֮ ПӖӢӣѬ Ḗȴ

Ӧ ֮ Ѭ о ϯѬ֮צ П ֥ ӣȲậ҅ о֮

и֮ϯѬ ПậӣȲṿ ֮ П֮ϯѬ ԅ

Ȳ ֮ϯѬ Ἴі П֮ ϯ ȴ 

ү Ὼדẃ Ӣ ​ṶԈȲֽӖ –ד98 ⁮

ПϥϥѬḳ Ӗ ד100 11ѣМ ᾼ ​ȲЛ Ӊ ѿἏ

ᾼ ҭּנ Ḇ כ ֵӢỄ ᾼ ҷȴ ​ ẃЄ Ѭ

Ȳᵀ⁯Ϸі ᾈЎѬ ṿү ᴞẃѬеҨ(ѿϯ үѬ

еҨ) ᾎậӣȲчᴖ כ ᾎẁѬἨ ẁѬᾼᾭᾓȴ ɦү

֮ ӑẃ ᴷɧ ᵫ╓ҏȲắẞ П Ȳ
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’ḏȲӖ Ȳֽ(ד96 1-2Ἤӱȴ֪ױȲԓ ᾼ Ӈ
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Ҡ ϚḔ о֮ П֮ ϯ ȴ 
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ᴷ֯ ϯі П ủ оȲ о֮ ПӣѬ

ϢЏ ПậẁѬ Ȳ ӦϢЏ о֮ Ѭ

ПᵓӣȲ Ҡ ᾼ Ȳ ∟ ᴩ о֮ ֮ϯ

Ѭ ᾼ שׁ Ȳׁש о֮ ֮ϯѬ ṳ

ẁ ד ᴯ ᴕȲѿ ẞ֮ ϯ ṮᾙПӭ ȴ 
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Ӑד⇔П ᴩӭ ֽϯȸ 

(Ϛ) ϢЏ ậẁѬП ᴷ 

Ӑ ӣᴩ╜ דּ ỗ ɦү

ᴷ ӂү∂ ɧἬ ҏȲ ѣ​

ᴩד иέȴ Ԓѿ ​ ☼ ה ᴩ ᾈЎ☼ П

ᴷȲ ᴖ ᴷ ☼ о ϢЏ ậẁѬП

Ȳѿ ϢЏ ậẁѬП ȴ 

(ϡ) ֮ϯѬ П ᴷ 

і П ​ оȲҠ ṅשׁ ֮ϯѬ

П ᾃ ֮ῶѬП ☼ Ȳ ϯѬ֮כ П оȴӐ

ѿ Пכ ​ о Ȳ ӣ֮ϯѬӂ ᴷה

ṅשׁ ֮ϯѬ ᾃ П оȲṳ Ϥ֮ϯѬ☼ Миέה

֮ϯѬ П Ȳѿ ᴩ ֮ϯѬ

П ᴷȴ 

(Ϯ) ֮ ϯ П ᴷ 

ϯѬ֮כ П оȲ ᴖҠ і ӑẃ֮

ϯ ПҒ Ἠ Ȳ ֮ ϯ כ ȴӐ ѿ

ϯП֮ϯѬ☼ ה ᴷ ὨȲ҅Ϥ֮ ϯ Мה ᴩ֮

ϯ Пד иέȲѿ ᴩ о֮ ֮ ϯ П

ᴷȲѿц ϯ ϢЏ ẁѬ о֮ ֮ ϯ

П ᴷȴ 

(ҳ) ֮ϯѬ ᴷ 

Ӑ Ӧ ד ᴷПכὨȲ ֥֮ϯѬПׄԓѬᴯȳ

ϯ Ѭᴯ ϯ ѬᴯП ἘȲ ᴩ о֮ ֮ϯѬ

֮ ϯ ֥ ᴷȲṳӦ ד ᴷПכὨȲ ᴩ о֮



 

1-5 

 

֮ϯѬ П ȳМ   Ȳ ҏ о֮

Ѭ П∂ ȴ 

Ϯȳ  

Ӑ ᴩ ϢЏ о֮ П֮ϯѬ

֮ ϯ ᴷЏᵂȲѻ ṅשׁ Ɫ о ֮ Ȳ о

Ҕᵶ 1Ӏ 7 18 Ԛ 26 ᴩ╜ ȲӖӢẁѬҔᵶүѬеҨ

ϫϚ (25ᴩ╜ ) ҳ (Ῠ )ȲԚҔᵶϫ ᴞẃѬ

ẁѬṆ ȴῨ ᴯὑϥẩЍ ὧ Ȳắẞ֮ᶮᾼ ȲӐ

ẁѬṆ ὑүѬеҨ ҳ ᴖЛ ὑ оӂ ֮ ϫϚ

Ȳѹ ϢЏ ѻ ѿүѬеҨ ϫϚ ⱢẁѬ

ᾼȲᴖӐ Пӭ Ɫ֮ ϯ ṮᾙȲῨ ֮ ᴯὑϥẩЍ

ὧ ṳ ֮ ϯ Ȳ֪ױ ứӐ ṅשׁ Ɫ ϠῨ

Пҵᾼ о ֮ ȴ ᴖȲӦὑЏᵂ ӭП ᴷ ᾼЛ֝ȲӐ

ṅשׁ Ṽ Л֝Џᵂ ӭП ḖԚиⱢϮ Ṇ ֽϯἬ

ȲᴖӐ ṅשׁ ֽ 1-3Ἤӱȴ 

(Ϛ) ֮ϯѬ☼Ṇ  

о ӂ ὑ Ѭ Ḥ ПϚ иȲѿѬѝ֮

Ѭ Ḥ Ɫ П֮ϯѬ☼Ṇ Ȳ╝Ӑ ᴩ֮

ϯѬ☼ Ȳѿ Ѭ Ḥ Ɫׁשṅ Ȳ ᴩ П

֮ϯѬ☼ Ӵ∂ה иέȴ 

(ϡ) ֮ ϯ Ṇ  

о֮ ֮ ϯ ѻ Ӣ֯ Ѭ Ḥ ӂ Ȳ֪ױ

֮ ϯ ד иέѿ оӂ ᵂⱢׁשṅ Ȳ ֥֮ϯѬ☼

ה ᴩ о֮ ד Ἴ Ẃ Ȳԛ оӂ ᴩ

֮ ϯ Пиέ ȴ 
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(Ϯ) ᾈЎṆ  

Ɫ ϢЏ ПậẁѬ ȲӐ

Ԓ ӣ ​ ☼ ȲӦה ϯП​ оȲ ᴷ

ᾈЎ☼ П Ȳ ᴖӦᾈЎ☼ П оȲ

ᴷ ϢЏ ậѬ ẁѬП ȴҫҵȲⱢϠ

ᴷ ϯ Ѭ ☼ о Ѭ Ḥ ֮ϯѬП Ȳ

Ӽ ᴩϠ Ѭ ☼ П ᴷȴ֪ױȲ֯ᾈЎ☼ оП ᴷМȲ

ṅשׁ Ɫ ☼ Ѭ ☼ ȴ 

 

1-3 Ӑ ṅשׁ  
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ҳȳЏᵂ ӭ  

    Ṽ ɦ ϢЏ о֮ ֮ ϯ ṮᾙПׁשṅ(2/2)ɧ

Пỗ ὢ Ὑ в ȲӐ Ӑד⇔ПЏᵂ ӭ שׁ Џᵂв

ֽϯȸ 

(Ϛ) Ӑ  

1ȳ Ӑ  

Ӑ ṅשׁ ѬѝȳѬѝ֮ ȳ֮ ϯ ӣѬ

ẁѬד ȲҔᵶ ϢЏ ȳ о֮ ☼ П

Ȳѿ ẁ∟ ד иέ  Пṿӣȴה

2ȳ ד  έשׁ

Ӑ ц ү ֮ ṅשׁ ᾓȲѿ

◕ Пׁשṅ Ȳᴖ ӑẃ ᾼ иȲ

⁄ ԓ ☼ цẔה ứйϤȲҠ ẁד ￼ ᵂ

Ɫ ᴕȴ ∟ȲӐ ɦү ᴷ ӂ

ү∂ ɧц ӣ ứ ᴩ ὙȲѿױ

ѣ​ Ɫ Ȳ ᴩ∟ ד П ᴷ

иέȴ 

(ϡ) ậẁѬ о֮ ӣѬП ᴷ 

1ȳ ϢЏ ПẁѬ ậѬ ᴷ 

ѿ ֥ Ȳה ҏӑẃ

П​ ц ⇔ Ȳԛѿ ​ ☼ ה ᴩ ☼

оП ᴷȲ ∟ ☼ о ᴩ ϢЏ ПѬ

иέȲṳ ϱ ⇔ד Ὠѩכ Ȳѿ

ϢЏ ậѬ ẁѬП ȴ 
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2ȳ о֮ ПӣѬ ᴷ 

Ӑ ṿӣɦ оМ Ѭ и ֪ Ѭ

ϩׁשṅɧכὨ(Ѭ ἬȲӖ ȲẔѿ(ד101 о֮ ӣ

Ѭȳ ֪Іцῂ ᾓП ҭ ᴩиέȲṳ ֥

ứȲ ᴩ о֮ ӑẃӣѬ ᴷȲѿ

о֮ ӣѬП ȴ 

(Ϯ) ֮ϯѬ иέ 

1ȳ ֮ϯѬ П ᴷ 

ѿ֮ϯѬӂ ה ᴩ ϯП֮ϯѬ ᾃ ᴷȲ

ԛѿϱ ☼Ἤ∂ӴП֮ϯѬ⇔ד Ȳה ᴷ֯

ϯȲ ϢЏ ПẁѬ о֮ ֮ϯѬ П Ȳṳ

ϱ ⇔ד ПиέכὨ ᴩѩ ȴ 

2ȳ ϯП֮ϯѬ иέ 

ѿ Ϛד⇔∂ӴП֮ϯѬ☼ Ɫה Ȳ ֥֮ϯѬ

Ȳ ᴩ о֮ ϯ

П֮ϯѬ иέȴ 

(ҳ) ֮ ϯ иέ 

1ȳ ֮ ϯ П ᴷ 

ѿ Ϛד⇔Ἤ∂ӴП֮ϯѬ☼ ה ֮ ϯ Ɫה

Ȳ ֥֮ϯѬ☼ ֯ה ϯП ὨȲ ᴷ

ϢЏ ẁѬ о֮ ֮ ϯ П Ȳṳ ϱ ⇔ד

ПиέכὨ ᴩѩ ȴȴ 

2ȳ ϯП֮ ϯ иέ 

ѿ ϯП֮ϯѬ иέ ὨȲ҅Ϥ֮ ϯ

Мה ᴩ Ȳṳ ֥֮ ϯ ֮ϯѬ

Ȳ ᴩ о֮ ϯП֮ ϯ иέȴ 
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(Х) ֮ϯѬ שׁ ∂  

1ȳ о֮ ֮ϯѬ ᴷ 

ѿ֮ϯѬ ֮ ϯ иέ Ὠȳ Ѡ֢ה

иέ Ὠѿц Ѭᴯ ᴷ ὨȲ ᴩ о֮ ֮ϯѬ П

ᴷȴ 

2ȳ о֮ ֮ϯѬ שׁ  

ᴕ ֮ ϯ ֮ϯѬ Ә ᵓӣ ᾓϯȲ ֥Ӑ

о֮ ֮ϯѬ ᴷ ὨȲ ҏ о֮ ȳМȳ

  П֮ϯѬ ∂ ȴ 

(г) Џᵂ ц ᵫ ֙ 

1ȳ ῴȳ Мȳ Ӓ цЛứ Џᵂ (ᵶ Ṏ ) 

Ṽ פּ€ в Ȳ ֥ѻ ᴯПׄ ᴩ ῴȳ

М Ӓ Ȳѿц ᴩЛứ Џᵂ Ȳṳ ֥ѻ ᴯ

Ϛ Ṏ ȲѿЮ ṳ Ӑ ПׁשṅכὨȴ 

2ȳכὨ ᵫц ᵫП ц  

Ṽ פּ€ в Ȳ ֥ѻ ᴯП ứ ᴩ֢

ᵫ ᵫП ȳ ц֙ ȴ 

 

ХȳЏᵂ▐ ☼  

Ṽ Ӗ ɦד101 ϢЏ о֮ ֮ ϯ

ṮᾙПׁשṅ(1/2)ɧ Ӗ 102 ɦד ϢЏ о֮

֮ ϯ ṮᾙПׁשṅ(2/2)ɧПỗ ὢ Ὑ в Ȳ

ПЏᵂв ṼиЏѠהҠиⱢẒ ◕Ȳ Ϛד ᴩ Ϛ

◕Ȳѻ Џᵂ ӭⱢד П Ӑ П∂ӴȲṳ

ᴩ о֮ ֮ϯѬ☼ ֮ ϯ ∂Пה иέȲП∟
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ᴷ ϢЏ ậѬ ẁѬ о֮ ֮ϯѬ П Ȳ

ѿцᴕ Л֝ ἼἨ ֮ϯѬПѠ Ȳ ᴩ ϢЏ

ẁѬ о֮ ֮ϯѬ ֮ ϯ П ᴷȴ Ϛד⇔

ПЏᵂБ ᴩᶙ ȴ 

Ӑד⇔Ɫ ϡדȲ ᴩ ϡ ◕Ȳ ᴷ֯ӭ› ᾓ

ԓ ϯȲ ​ о о֮ Пӣ

Ѭ ПậẁѬ Ȳԛ і ПӣѬ

ậẁѬ о о֮ ֮ϯѬ ֮ ϯ П Ȳ ᴩ

ϯ о֮ П֮ϯѬ ֮ ϯ иέȲ

∟ ֥ ϚדПׁשṅכὨȲ ᴩ о֮ ֮ϯѬ ᾼ и

έ Ȳׁש ֮ ϯ ֮ϯѬ П ֥ ȴӐ

שׁ ПЏᵂ☼ ◕ֽ 1-4Ἤӱȴ 
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Ϛ
ד
⇔

ϡ
ד
⇔

Ӑ
иέ

Ѭѝ֮ Ἐ
Ӵ∂ה

Ӑ ∂Ӵ

֮ϯѬ
שׁ ∂

ϢЏ
֮ϯѬ П

ᴷ

ϢЏ
֮ ϯ П

ᴷ

о֮ ֮ϯѬ
ᴷ

Ϣ
Џ ậẁѬП

ᴷ
о֮ ӣѬ

ᴷ

֮
ϯѬ
иέ

֮
ϯ и
έ

֮ϯѬἼ
Ὲ

֮ϯѬ
∂ה иέ

֮ ϯ ה
∂ иέ

ϢЏ
ẁѬϯ Ἴ
Ѡ

о

Ѡ
֮ϯѬ и
έ ᴷ

֮ ϯ иέ
ᴷ

֮ ϯ

 

1-4 Ӑ Џᵂ ◕ Џᵂ☼  
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гȳ Ϛד⇔ Ὠכ  

(Ϛ) ѿᴂ Ϣ(Ӗ П(ד94 ֝ᴯ Ȳ ᴩ о

֮ ֮ϯѬẃ П ᴷȲ Ὠ ӱ о֮ ֮ϯѬẃ ѻ Ɫ

Ѭ ᾃȲᴾ 42.5%Ȳ ᾃ ᴾ 10.7%ȷᴖ ϢЏ

ậѬȲּפ כ о◕ПᾈЎѬᴯϯ 0.64~3.32еиȲӂᶁ

1.94еиȲּפ כ о ᾘỴП֮ϯѬᴯϯ 0.42~2.33е

иȲӂᶁ 1.34еиȲ Є о Ӣ֯ 12~1ѣԌП ủȴ 

(ϡ) ֯Лᴕ ӣṂצἼѬУП ᾓϯȲ Ἴ Єᾼᴩ

Ѡ ֮ϯѬᴯὋс ȲὑӖ ҳᵶѬד120 Пӂᶁ֮

ϯѬᴯȲ֥ Ὃс Ɫ 10.41еѐȲяẔ֯ϥẩЍ Ѝ П

Ϯ ҳᵶѬ ПὋс Єȷᴖ ϢЏ ẁѬ֯үМќ

оПѬ ֫ Л ֫ ᾓϯȲὑ о֮ ҳᵶѬ ֥

П֮ϯѬᴯὋс иᵑⱢ 4.17 5.18еѐȲѹѿếּרḤ ֮

П Ϯ ҳᵶѬ Ὃс ȴὋс П ֪Ȳѻ

ắẞ ἼПἼѬУиӁ ⇔Є иᴯὑ Ϯ ҳᵶѬ П

ȴ 

(Ϯ) Лᴕ ӣṂצἼѬУП ᾓϯȲ Ἴ Єᾼᴩ

Ѡ ֮ ϯ Ḃ ȲὑӖ ד120 Єϯ Ḃ

Ɫ 1.01еиȲϯ 2еиѿϱ Ḃ Ɫ 66.02ӂѠе

ṭȷᴖ ϢЏ ẁѬ֯үМќ оПѬ ֫ Л ֫

ᾓϯȲ о֮ ὑӖ ד120 Єϯ Ḃ иᵑⱢ0.25

еи 0.38еиȷϯ 2еиѿϱ Ḃ иᵑⱢ 32.75

ӂѠеṭ 42.39ӂѠеṭȴ 

(ҳ) ֥ ϢЏ ậѬ ẁѬПиέ ὨȲ Ϣ

Џ ПậѬ Ҡ ϯѬᴯϯ֮כ Ȳᵀϯ Њѹ

ѻ ֯ếּרḤ ֮ ПᵶѬ ϚȲᴖ ϢЏ Пẁ
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ѬҠṿ о֮ ֮ϯѬᴯ֫сȲὋс Ὃс Єὑϯ

П Ὠȴѹ ϢЏ ẁѬҠ ֮ ϯ ю֮

ϯ Ȳ֪ױ ֥ ᴷ ӱȲ ϢЏ о֮ ֮

ϯѬ ֮ ϯ ⱢӔ֣П Ὠȴ 



 

2-1 

 

  Ӑ  

Ӑ П Ӑ ▐ ֽ 2-1 ἬӱȲҔᵶ Ϣ

Џ ᾼậѬ ẁѬ Ӑ Ȳѿ ẁ∟ ϢЏ ậѬ ẁѬи

έṿӣȷ о֮ Ӑ ȲҔᵶ ѬѝȳѬѝ֮ ȳӣѬậѬ

֮ ϯ Ȳѿ ẁ֮ϯѬ☼ ֮ ϯ ה ứṿӣȷ

Ȳ ɦү ᴷ ӂү∂ ɧ

(Taiwan Climate Change Projection and Information Platform Project, 

TCCIP) ԓ ☼ Ἤ(General Circulation Models, GCMs)ה ҏП

ѐ⇔ ​ Ȳѿ ⱢӐ ∟ ד иέП ȴ

ѿϯ ֢ П ᴩ Ὑ ӱȴ 

 

 

2-1 Ӑ ▐  

Ӑ

о֮ Ӑ

Ѭ
ѝ

Ѭ
ѝ
֮

֮

ϯ

ӣ
Ѭ
ậ
Ѭ

ϢЏ
Ӑ

Ϣ
Џ

ậ
Ѭ

Ϣ
Џ

ẁ
Ѭ



 

2-2 

 

Ϛȳ Ӑ  

(Ϛ) ϢЏ Ӑ  

ϢЏ ц ᾈ ᴯὑүМӀ ḋȳ⁮᷾

ё Җ ṭȳЁ₨ṭцӂὭṭП (ϢЏ ᴯ ֽ 1-1 Ἤ

ӱ)ȲӦ М ᾣ ϯ 600еѐ ᾈ Ѭіᴟ

ϢЏ ׀ ӣȲϢЏ צ פּ 1,450 ( 2-2)ȴ֯Л

ᾈЎӢ ӣѬц ӣѬצ ᾼП ϯȲѿ Ӗ

69̡ ד98 ☼ד30 ὑ SIʦ1 ᴩиέȲ ϢЏ

ậѬד פּ 10,379 Ȳד ὑ ☼ד П 6.63%(

2-2)ȲӂᶁḕѡҠẁѬ Ɫ 30 ( о֮ 26 Ȳ ё֮

4 )Ȳדӂᶁ Ѭ Ɫפּ 6.5̟ Ȳ֪ױ Ϛứצ

Ӣ ѬȲѻ ѿ░Ѭ Ɫѻȴ ד30 ӣП ὨȲכ

⁄ϱ Ѭ ḕѡּפҠẁѬ 30 Ȳ░Ѭ ⁄֯ 22̡ 29

(ẁѬ о 18̡ 25 )ȴ֪֯ױ ϢЏ ╟∟Ȳ

Ҡ ṜӖ ӣѬד120 ḖȲ֝ ҅ ёц о и֮

֮ϯѬПἼậȲ ὑ о֮ ֮ϯѬ Ἴדצ Пᵗ ȴᴖ

ⱢϠ ϢЏ ֯ẁѬ юᾭ ϯП ᶮȲṳ ֥

ᴷ ▲П ḖȲӐ Ӽ ϢЏ ẁѬḕѡ

27 25 П ᶮ( ṓӐ Пв )ȴ 

Ӧӭ› о֮ ӑẃѬ ֥ ӣиέП Ὠ( 2-3)Ȳ

о֮ ӭ›Ѭ Ҕᵶ֮ϯѬἼӣḕѡ 30 Ȳ Ὥ֮ ẁ

Ѭḕѡ 0.4 ȲүМ֮ ẁѬḕѡ 8 Ȳ ẁѬ ḕ

ѡ 38.4 ȴ֯Ӗ ד105 ЍѬ ẁѬ∟ȲӦὭв Ѭ ќ

⁮ оḕѡ 4 ṳ Ἴ֮ϯѬḕѡ 2.7 ȲӖ ד109

ϢЏ ẁѬḕѡ 13 ṳ Ἴ֮ϯѬḕѡ 9 ȲӖ

ד111 ϡ ◕ẁѬḕѡ 13 ԛ Ἴ֮ϯѬḕѡ 13 ȴ֪
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ȲӖױ ד120 о֮ ẁѬ Ɫ 43.7 ȲҔᵶ Ϣ

Џ ẁѬḕѡ 26 ȲүМќ ḕѡ 8 Ȳ Ὥ֮ ќ ḕ

ѡ 4.4 (ᵶ ЍѬ ḕѡ 4 )Ȳ ϯ ⁄Ἴậ֮ϯѬ

ṜȲ֪֯ױ ЍѬ ϢЏ ẁѬ∟Ȳ о֮ ֮ϯѬ

Ἴậ Ɫḕѡ 5.3 Ȳ ӐἼậ юϠḕѡ 24.7 ȴױ

Ɫ Ѡ Ȳ֪ ϢЏ ϱ ᾎᶙԓẁѬ о֮

ḕѡ 26 Ȳ֪ױЬ ֥֮ϯѬᾼ ṿӣѠ Ӕ ẁ

ӖӢӣѬȴ 

Ṽ ӐἬ(Ӗ ד99 c)ПכὨȲ о֮ ῴП֮ϯѬ

ҠиⱢᴯὑ ạ ‍ᴯὑ ạ (ֽ 2-4Ἤӱ)Ȳ ᾘ Ϯ

еṭ⁄ Ɫ Ἴ֮ϯѬ Ȳ֪ױ‍ ạ П֮ϯѬ Ɫפּ

12 (ֽῶ 2-2 Ἤӱ)ȲҒϱ ϢЏ ц ЍѬ ќ П

֮ ѬȲҠѿ ṜӖ 120 ד о֮ П Ѭ ḕѡ 41.6

ȴ ᴖȲӦὑ ░Ѭ ЬצẁѬ П оȲѹ ϯ

о֮ ПѬ Ḗ ӼצἬЛ֝Ȳ֪ױӐἬ(Ӗ ד99 c)

ạ М( ᾘ Ϯеṭв ҵ) иП֮ϯѬ ᵂ

Ɫ Ѭ Ȳ ֥ ֥ ӣẃᵂ ȴᴖ֢ Ѭ ӣ

֮ϯѬПἼậ Ȳ ᵗὑצ ֮ ֮ϯѬᴯ֫с ֮

ϯ П Ӣȴ 

ᴖȲӐ ὑӖ еᵫד101 ᾼ֮ϯѬ ạ ( ṓӐ

ɦ ֮ ϯ ֮ϯѬ ạ ɧПв )Ȳѹϱ ֢ Ѭ

П Ἴ ᴕ ֮ϯѬ ạ ᾘ ֮ Ȳ ѽ֮

ϯ Ѭ ᴷ֪ІȴױӐ ֢ Ѭ Ԓ

ᴩ֢ Ѭ ПἼѬ ᴷ( ṓ ɦ Ѭ ἼѬ и

έɧПв )Ȳѿ֮ϯѬ ֮ ϯ ᾓȳ֮ϯѬᴯὋс ֮
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ϯ Ȳѿц֮ϯѬ ạ ϯ ╓ ᴩ

ᴷȲѿ Ḇᶙ П Ѭ Ἴ ∂ ȴ 

 

 
( ẃ ȸѬ ἬȲӖ ד99 c) 

2-2 ᵿϯ Ѭ ḖṆ  

1,051.04km
2

1,980.65km
2

5cms

~

1,450 m
3
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( ẃ ȸѬ ἬȲӖ ד99 c) 

2-3 о֮ ӑẃѬ ֥ ӣ  

 

 
( ẃ ȸѬ ἬȲӖ ד99 a) 

2-4 о֮ Ӗ ϯѬ֮ד99 и ᴯ Ѭ иӁ 
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ῶ 2-1 ϢЏ ậѬ ẁѬиέῶ 

ᴯȸ  

 ⇔ד
Ϥ☼  

ᾈ  ☼ᵓ   Ѭ  ϢЏ ӣ 

(Ӗ ) ậѬ  ӣ (˖) ẁѬ  ẁѬ װ (˖)   (װ)

69 62,674 7,682 12.26 10,950 8,757 20.24 6.03 

70 243,323 9,554 3.93 10,950 8,011 26.84 5.52 

71 155,331 8,786 5.66 10,950 8,964 18.14 6.17 

72 230,037 9,277 4.03 10,950 10,086 7.89 6.95 

73 132,243 8,540 6.46 10,950 8,543 22.20 5.88 

74 184,333 10,597 5.75 10,950 9,874 9.82 6.80 

75 190,941 12,014 6.29 10,950 10,950 0 7.54 

76 172,640 10,768 6.24 10,950 10,604 3.16 7.30 

77 116,163 11,151 9.60 10,950 10,980 0 7.56 

78 191,372 10,695 5.59 10,950 10,531 3.82 7.25 

79 352,592 11,120 3.15 10,950 10,950 0 7.54 

80 76,054 10,207 13.42 10,950 10,056 8.17 6.93 

81 239,400 11,155 4.66 10,950 10,980 0 7.56 

82 180,305 8,421 4.67 10,950 9,732 11.12 6.70 

83 224,792 11,306 5.03 10,950 9,694 11.47 6.68 

84 126,565 11,123 8.79 10,950 10,950 0 7.54 

85 146,620 10,111 6.90 10,950 10,503 4.34 7.23 

86 207,204 10,337 4.99 10,950 9,825 10.27 6.77 

87 167,871 11,320 6.74 10,950 10,950 0 7.54 

88 164,494 10,682 6.49 10,950 10,521 3.92 7.25 

89 123,266 11,153 9.05 10,950 10,980 0 7.56 

90 148,935 11,024 7.40 10,950 10,857 0.85 7.48 

91 73,892 8,675 11.74 10,950 9,177 16.19 6.32 

92 73,127 10,577 14.46 10,950 10,536 3.78 7.26 

93 291,767 9,959 3.41 10,950 9,070 17.39 6.25 

94 367,587 9,249 2.52 10,950 10,537 3.77 7.26 

95 200,302 12,498 6.24 10,950 10,887 0.58 7.50 

96 292,830 11,124 3.80 10,950 10,950 0 7.54 

97 231,773 11,155 4.81 10,950 10,980 0 7.56 

98 228,971 11,123 4.86 10,950 10,950 0 7.54 

Є 367,587 12,498 14.46 10,950 10,980 26.84 7.56 

Њ 62,674 7,682 2.52 10,950 8,011 0.00 5.52 

ӂᶁ 186,580 10,379 6.63 10,950 10,213 6.80 7.03 

   ( ẃ ȸѬ ἬȲӖ  (ד98
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ῶ 2-2 ϢЏ Ӵ∟үѬеҨ ϫϚ Ӗ ϯ֮ד99

Ѭ ṿӣ∂ ῶ 

Ṇ  

֤  
Ѭ ֤  

ҏѬ ϩ ҏѬ  
ṿӣᾭᾓ  

( CMD) ( CMD) 

о 

Ϯ Ѭ  2.92 2.92  ֮ϯѬ ạ  

ԓ Ѭ  1.67 1.67  ֮ϯѬ ạ  

ếּר Ѭ  0.55 0.55  ֮ϯѬ ạ  

ῧ  

ῧ Ѭ  1.35 1.35 ֥ ӣ  

Єḋ Ϛ Ѭ  0.03 0.03 ֥ ӣ  

Єḋ ϡ Ѭ  0.62 0.62 ֥ ӣ  

Җў 

ϡ Ѭ  0.94 0.94 ֥ ӣ  

Ѭ  0.26 0.26  ֮ϯѬ ạ  

ϯ Ѭ  1.98 1.98 ֥ ӣ  

Ә Ѭ  1.15 1.15 ֥ ӣ  

ї Ѭ  0.76 0.76  ֮ϯѬ ạ  

ϡὭ 

ϡὭ Ѭ  1.15 0 ӣ ֮ϯѬ ạ  

ῠ Ѭ  0.95 0 ӣ ֮ϯѬ ạ  

ᴎ Ѭ  0.64 0 ӣ ֮ϯѬ ạ  

 

Ѭ  0.85 0.85  ֮ϯѬ ạ  

ṃ Ѭ  1.34 1.34  ֮ϯѬ ạ  

Ӊ Ѭ  1.26 1.26  ֮ϯѬ ạ  

Ὥ 

Ϛ Ѭ  1.51 0 ӣ ᾘ 3еṭ 

ϡ Ѭ  1.68 1.68 ֥ ӣ  

Ϯ Ѭ  1.41 1.41 ֥ ӣ  

ϡѬ 

ế Ѭ  0.79 0.79 ֥ ӣ  

ῂ Ѭ  1.21 0 ӣ ᾘ 3еṭ 

ӥМ Ѭ  1.52 1.52 ֥ ӣ  

Җў Ϛ Ѭ  0.43 0.43 ֥ ӣ  

 

Ϛ Ѭ  1.3 1.3  ֮ϯѬ ạ  

ϡ Ѭ  0.52 0.52  ֮ϯѬ ạ  

Ѭ  1.72 1.72  ֮ϯѬ ạ  

֥   30.51 25.05   

( ẃ ȸѬ ἬȲӖ ד99 a) 
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(ϡ) о֮ Ӑ  

1ȳ Ѭѝ  

оᴯὑү М ПМᵅ ⇔ӻꜜ Ȳ ὑṸ ủ

Ȳḕדϫѣᴟ ҳѣד ᴩὧҖủ Ȳ֪МҶЍ П  ṿ

​ юȲⱢӐ֮ П ủȲḕדХѣᴟϟѣ ᴩᴫ⁮ủ

ȲҒϱ ᴫ⁮ ☼П ṿ ​ ҉ḝȲⱢӐ֮ П

ủȴ о֮ Пӂᶁ ѿϚѣԌ ᵅȲẔ∟ ѣϱсᴟϝѣ

Ԍ Ȳᴖϥѣ Ở ϯ ȴѿ Ὼ о ПүМ

ⱢẂȲԓדӂᶁ ⇔Ɫ 23.6⇔Ȳ ӢὑϝѣⱢ 28.8

⇔Ȳ ᵅ Ӣ֯ϚѣⱢ 16.6⇔ȴ 

о вѻ ᾈЎצȸ (Єṍ )ȳ Ѭ Ѭ

Ȳṳצ☼ вЄҙ ᾼϥ ֭Ȳᶁ֣ᴫ☼Ϥү Ȳ

ֽ 2-5 ἬӱȴṼ МҶ ᶝП ӱȲ о֮

ҟ(Ӗ ӂᶁד(ד89~60 ​ Ɫפּ 1642 ᴏȲᴖṼ Ѭᵓ

МҶ ᶝῺדẃ(Ӗ П(ד99~89 ӱȲ о֮

Пדӂᶁ ​ юᴟ 1427 ᴏȲӭ› о֮ ​ иӁֽ

2-6Ἤӱȴ 

Ӑ ӭᾼ֯ὑ ᴷ ϢЏ ֮ϯѬ П Ȳ

ẔМ в֮ϯѬ ᾃ Пᴷ Ɫ ӭПϚȴᵀ

֮ϯѬ ᾃ ắ ☼ ȲӼắ Ὼ Ѭ ☼ Ȳ

╝Ӑ Ẓױ ☼ вᾼѬѝ ѿ ᴩиέȴẔМȲ

Ɫ ֥ ѐ⇔ П ד ứ( ᴕ ϡ )ȲӐ

╚ (Ӗ (ד88~69 צ ᶙ נּ П ᴩ

ᾃ ᴷ ȴױҵȲⱢḖצ ֻᾼῈ έ⇔ȲӐ Ӽ

Ὼ☼ ᾼ и Ϥװױиέȴῶ 2-3 ⱢӐ ӣ​ ц

☼ ȲẔМ​ Ԛ 17 ᴖ☼ Ԛ 3 ȴ 
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2-5 о֮ ֮ᶮ ѬṆ  

 

2-6 о֮ ӂᶁד ​ иӁ  
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ῶ 2-3 Ӑ ӣѬᵓ ​ ц☼  

 ֤  
TWD67 

X ᶄ  

TWD67 

Y ᶄ  

 

(еѐ) 

 

ד  

​ 

 

 

ầ (2) 01E230 230211.80 2689025.90 335.0 1903~2012 

(2) 00F390 240045.80 2687606.40 543.0 1959~2012 

 wr1201 226173.50 2692566.00 280.3 
1993~2006 

2008~2012 

 01H820 250395.62 2656755.05 1210.0 1983~1994 

ҖЍ(2) 01H680 238266.60 2653632.90 339.0 1969~2012 

(2) 00H810 252447.50 2665278.10 684.0 1983~2012 

☼(1) 01H720 244431.90 2662574.10 415.0 1946~2012 

ὧ  01H400 241857.00 2606707.60 1135.0 1923~2012 

(2) 01J970 218105.80 2609212.50 724.0 1965~2012 

ᴫ  01H470 240774.89 2623180.07 1666.0 1960~2012 

Ḫᵾ 01F680 229970.60 2667989.50 477.0 1969~2012 

ᴫ (2) 01J100 194639.80 2633240.20 30.0 1958~2012 

ги  01H590 212320.60 2647102.30 427.0 1966~2012 

Ḫ 01G090 196708.10 2664771.80 477.0 1969~2012 

Җ (2) 00J810 177912.40 2608667.00 9.0 1946~2012 

(2) 01G240 189832.80 2650413.70 11.0 1966~2012 

ἔ(2) 01K060 178913.60 2622300.80 13.0 1958~2012 

☼ 

 

 

Єṍ  1430H025 206698.60 2667026.00 27.1 
1966~2006 

2010~2012 

 1430H030 218205.00 2656247.00 104.3 
1980~2000 

2002~2012 

 1510H057 212103.20 2631755.00 107.2 1985~2012 

 

2ȳѬѝ֮  

֮ Ἤ(Ӗ (ד88 ᴩ Ѭ Ḥ Ѭѝ֮ У Ѭѝ

֮ Ȳ о֮ Ԛҳ Ѭѝ֮ ȲẔ Ϛ

ֽ 2-7ἬӱȴᴖṼ ֮ Ἤ(Ӗ (ד84 Ѭ Ḥ ֮

Ἐ ẔѬѝ֮ ᾓȲҠ Ѭ Ḥ иⱢᵶѬ
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Ϛȳ Ѭ ϚȳᵶѬ ϡȳ Ѭ ϡȳᵶѬ Ϯȳ Ѭ Ϯ

ᵶѬ ҳȲẔМП a-aô ֮ϯѬѝи ֽ 2-8Ἤӱȴ М

ӱȲ ᾃ ѻ ֯ ֮ Ȳᴖ ўгѺ ϥẩЍ Ꞌ

ᵶצ Ѭἤ П Ѝ ȲᵀắẞўгѺ ϥẩЍ П

Ȳ֮ϯѬ☼ѻ ЬѿЍ ֣Ẓ ☼ ᾃȲ֪ױ

Ѭ Ḥ П ᾃѻ ẃᴞЍ П ֣ ᾃȴ 

о֮ ֮ϯѬᴯ ѿѣӂᶁ֮ϯѬᴯⱢ ȲṼ

о֮ П ░Ѭ о֮ ӂᶁ֮ϯѬᴯ ֽ

2-9Ἤӱȴ М ӱȲ֮ϯѬᴯ ֮ ד Ȳ֮ϯѬӦ֮ ד

Пὧ ֣ᴫ☼Ϥү Ȳ֮ϯѬᴯ Ѭᴯ ֯ Ѭ Ḥ

ᶠ֮ ȴӦӂᶁ֮ϯѬᴯ Ѭᴯ ӼҠ Ȳ֯

Җ ◕Ȳ֮ϯѬ Ѭᴯ Ὼὑ₣᾿Ȳῶӱ П

ӂᶁ֮ϯѬ☼ѻ ắ֮ Ӧὧ֣ᴫ☼ȲӦ Ἇ⁮☼ П

֮ϯѬ Л Ȳ֪֯ױ МȲה Җ П ◕

Ҡ ứⱢ ☼ ꜜ(֮ ἬȲӖ ד99 b)Ȳṳѿ ֣ ᾃ

ᴩ ꜜ ứȴ 
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( ẃ ȸ֮ ἬȲӖ  (ד88

2-7 Ѭ Ḥ Ѭѝ֮ 1 (ԓ -ӥМ) 

 

 
( ẃ ȸ֮ ἬȲӖ  (ד84

2-8 Ѭ Ḥ ֮ϯѬѝи Ἐ ₤ a-aô  

ӥ
МὭ

ῧὧ
ῠᴫ

ԓ
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2-9 о֮ ░Ѭ ֮ϯѬᴯ иӁ  

3ȳӣѬậѬ  

(1)еצӣѬ ᾓ 

AȳүѬеҨ 

  о Ὥ֮ דנ ֮ Ѭ ╟Ȳ╝Ӑ үѬеҨ

ѻ Ἴậ֮ϯѬ ẁеӣṿӣȲӖ Ȳד97-100 о֮

צ 164Ѐ֮ϯѬἼѬУ( Ὥ֮ 203Ѐ)Ȳᴖ ṿד֢

ӣПἼѬУ ắẞѬ П ᴖ צ Ȳ о֮

֮ϯѬ ἼѬ פּ 106ᴍ (ῶ 2-4)ȴ 

Bȳ ӥѬᵓ  

  о֮ П ӥѬᵓ Ɫ֪ ḖȲנБ ᴩ֮

Ѭ ֮ϯѬᾼ ֥ ȲWẔМ о ӥѬᵓ П֮ϯѬУ

ѻ …ẁ ֮ῶ ᾎẁ П Ȳ֪ ϯѬУẁѬṆ֮ױ

ֵ ֮ῶ ПẁѬṆ ӴȴӖ ד97-100 צ 50Ѐ

֮ϯѬУȲ ἼѬ פּ 6.35ᴍ (ῶ 2-4)ȴ 
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Cȳү еҨ 

   о֮ ү еҨПѬУὑӖ 97-100 ד צ 38

ЀȲ ἼѬ פּ 4.68ᴍ (ῶ 2-4)ȴ 

(2)ṂצӣѬ ᾓ 

  Ѭᵓ ὑӖ ⇔ד94 ỞȲỗ ὭּדᶾЄ

ᴩ Ѭ Ḥ П о Ὥ֮ ѬУ ▲Ȳ ▲ Ὠ

ӱȲ о֮ ПἼѬУԚ 74,317ЀȲד ἼѬ פּ 7.2 Ȳ

ֽῶ 2-5Ἤӱȴ 

Ȳױ֪ ֥ϱ Ӑ Ἤ П ӱȲ о֮ Ӗ

ѻד97-100 еצӣѬПדἼѬ ֥ פּ 1.17 Ȳ ЄἼѬ

ᴯⱢүѬеҨȲѹ ϢЏ Ӽѻ ẁүѬеҨ ᴩӖ

ӢẁѬȲ֪ױӐ ѿүѬеҨПἼѬУⱢѻ иέӭ ȴ

֮֯ϯѬ☼ МȲה Ԓ Ἤצеצ ṂצἼѬ ᵂⱢῴ

Ở ứȲҔᵶүѬеҨȳ ӥѬᵓ ȳү еҨ ṂצἼѬУ(

о֮ ἬצἼѬУиӁֽ 2-10Ἤӱ)ȲП∟ԛӦ Пה

ứѿ ПἼѬ Ὲ иӁȴ ∟Ṽ ϢЏ

ᾓϯȲЛ֝ Ἴ Ἴ֮ϯѬП ẂȲ ᴷ

ϢЏ ẁѬ о֮ ֮ϯѬ ֮ ϯ П ȴ 

 

ῶ 2-4 о֮ ἼѬצе⇔ד97-100  
ᴯȸᴍ  

Ӗ)⇔ד ) үѬеҨ ӥѬᵓ  ү еҨ 

97 110.55 5.81 4.97 

98 105.25 6.18 5.13 

99 108.34 5.63 3.94 

100 101.86 7.78 ʟ*  

ӂᶁ 106.50 6.35 4.68 

*  
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ῶ 2-5 о֮ Ὼ֢ד ѬУ ▲ ῶ 

У ⇔ד▲   
ד ἼѬ  

( ) 
ϡѬ 99 169 75 
ϡὭ 97 6,408 2830 
Єḋ 99 716 600 
Є₨ 95 4,017 4884 
Җў 95 2,714 3989 
Ә  98 3,144 3380 
ӥМ 96 1,535 3356 
ӥᶠ 99 3,814 3541 
ᴎ  94 3,602 4605 
ᴼ  98 1,940 1503 
ṃѬ 97 2,626 1032 
ếּ1471 1,838 99 ר 
ῂ  95 1,165 2556 
ῠ  96 7,258 7480 
ῧ  99 565 497 
Ῠ  96 688 296 
Ὥ 96 1,970 3840 
ї 99 716 1173 

 97 4,603 1850 
 95 6,890 5439 
 99 2,817 3035 
 4511 5,001 98 א

 94 4,762 7670 
оӀ 97 415 258 

 97 3,654 1201 
ᴫ 98 1,290 929 
֥  74,317 72000 

( ẃ ȸѬᵓ ȲӐ ) 
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2-10 о֮ ֮ϯѬἼѬУиӁ 

 

4ȳ֮ ϯ  

о֮ Ӗ 81~90 П֮ד101~90 ϯ Ὠֽ

2-11ἬӱȲӖ ‹Пד90 о֮ Пѻ ϯ Ɫᴫ⁮ᾘ

Ϛ Ȳ90ד∟ϯ Ἇвצ ᾼ ȲϷ֪ױ ү

ӢׄԓἤП ȴῶ 2-6Ɫ о֮ ᴟד90 ֢ד101 ◕

П֮ ϯ иέῶȲ о֮ ҟϯ ᾼ ⱢЄ

₨ ȲῺדẃ ϯ Б Ὑ Ȳᵀ╥  ᾼ ϯ

Б 200еиѿϱȲЬ ═ ᾃ ֮ ֮ ϯ і

П֚ ȴ101ד⇔ о֮ ϯ 3еи/דѿϱᾼ

Ɫ א 2 Ȳ Єϯ פּ 5.4еи/דȲ

═ ϯ פּ 19.87ӂѠеṭȲ ד⇔ד100 Ȳ101ד⇔

о֮ ᾼ═ ϯ ю(Ѭᵓ ȲӖ ֮ױȴᴖ(ד101 ֮
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ϯ ֪ȲҠ ẃᴞЏ ӣѬȲṼ ▲иέ Ὠ ӱȲ

֮א ѻ ϯ ⇔ᴯὑ 300еѐѿϯȲ100ד 1ѣѬᵓ

о ╜ἈẦ ⅔ Ὼ 1Ѐ 418еѐПЏ ѬУ∟Ȳ ֮

ϯ ᵛ Ȳ ӱ⅔ УצᵗὑḂ ֮א

Пϯ (Ѭᵓ ȲӖ  ȴ(ד101

Ӑ ү ֮ П֮ ϯ ҔᵶϮ ₤ Ȳ

иᵑⱢ GPS ȳѬ У Ȳ

ẃ ⱢѬᵓ Ἤ ẁȴ о֮ ӭ›П֮ ϯ УԚצ 8

ЀȲиᵑⱢῠ ЊȳЄ₨ ᴫ ЊȳϡὭ

ЊȳϡὭ Ӣ Њȳ ⁮ Њȳ א א Њȳ

א Њцᴎ ᴎ Џᵂ ȲẔМ ЊⱢӖ 102

∂⇔ד ȷGPSỆứ Ԛצ 2 Ȳиᵑᴯὑᴫ Њ ⁮

Њ УϱȲGPS УиӁֽ 2-12ἬӱȷѬ П

ḕד Л֝ȲӖצ ╟Ԛד100 267 ᴯȲѬ П

иӁֽ 2-13Ἤӱȴ о֮ ӭ›֮ ϯ У

юȲѹ М֯ᴫ⁮ ᾘ ֮ Ȳ ὑ ᴩ֮ ϯ ∂Пה

ⱢЛṜȲ֪ױӐ Ѭ ᴩ ֮ ϯ

∂ה ᴷȲѿ о֮ Ɫԓ ᾼ֮ ϯ ᴷ

Ὠȴ 
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ד90~81 ϯ  

 
ד101~90 ϯ  

( ẃ ȸѬᵓ ȲӖ  (ד101

2-11 о ֮ ϯ ѩ  
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2-12 о֮ ֮ ϯ У GPS иӁ 

 

 
( ẃ ȸѬᵓ ȲӖ  (ד101

2-13 о֮ Ӗ Ѭד101  

175000 185000 195000 205000 215000

2635000

2645000

2655000

2665000

2675000

א Њ

⁮ Њ

Њ

ᴫ Њ

ᴎ Џᵂ

Њ

Ӣ Њ

֮ У

GPS

Њ
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ῶ 2-6 о֮ Ӗ ᴟד90 ϯד101 иέῶ 

 
90.08~ 

92.08 

92.08~ 

93.08 

93.08~ 

94.05 

94.05~ 

95.10 

95.10~ 

96.07 

96.07~ 

97.06 

97.06~ 

98.07 

98.07~ 

99.06 

99.06~ 

100.05 

100.05~ 

101.05 

Єϯ

 

(еи/ד) 

10.4 14.2 11.0 8.9 8.4 6.4 5.7 6.4 5.3 5.4 

Єϯ

 

Ӣ֮  

Є₨     ϡὭ  ϡὭ א  א  א    

(3

еи/ד)П

(ӂѠ

еṭ) 

357.3 368.1 263.4 278.3 225.6 213.7 78.1 138.9 51.4 19.9 

3.0~5.0cm 90.49 124.17 76.40 120.16 98.46 185.23 76.67 131.79 49.76 19.63 

5.0~7.5cm 103.44 99.43 108.44 143.00 126.47 28.41 1.46 7.06 1.66 0.24 

7.5~10.0cm 156.86 121.99 78.49 15.17 0.67 ʟ ʟ ʟ ʟ ʟ 

10.0~12.5cm 6.54 22.15 0.09 ʟ ʟ ʟ ʟ ʟ ʟ ʟ 

12.5~15.0cm ʟ 0.38 ʟ ʟ ʟ ʟ ʟ ʟ ʟ ʟ 

( ẃ ȸѬᵓ ȲӖ  (ד101

 

5ȳ ֮ ϯ ֮ϯѬ ạ  

Ӑ Ѭᵓ Ӗ 94 ד П ֮ ϯ

Ӗ еᵫП֮ϯѬד101 ạ Ȳṳ ֮

ϯ ֮ϯѬ ạ ֽ 2-14ἬӱȴẔМ ֮ ϯ

פּ 139ӂѠеṭȲ֮ϯѬ ạ פּ 738ӂѠеṭȴד

ӣẃ ᴩүѬϫϚ ֢ Ѭ ἼѬ ᴷȲᵂⱢ

֮ϯѬ Ἴ ПṼ ȴ 
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(1) ֮ ϯ  

A ȳЄ₨ ԓ ȴ 

B ȳῠ ПӘ ◕ȳѵғ◕ȳῠ ◕ȳῠ ◕ȳ ◕ȳ

∟ ◕ȳ ☿◕ȳῠ ◕ȳῠ‒◕ȳῠ ◕ȳῠ ◕ȳῠ

Ч◕ȳῠ ◕ȳῠ ◕ȳῠ ◕ȳῠὭ◕ȳῠכ◕ȳῠ

◕ȳῠ ◕ȳῠ ◕ȳ ◕ȳῠ ◕ȳῠӂ◕ ֮◕ԓ

ȴ 

(2) ֮ϯѬ ạ  

A ȳ ȳ ȳϡὭ ȳ ᴫ ȳᴼ ȳ ȳ

ṃѬ ȳ ȳ ȳῠ ȳЄ₨ ᴎ

( )ԓ ȴ 

B ȳ оӀП⁮ ◕ȳ⁮ ◕⁮ Њ◕ȳЄ ◕ȳἋế◕ȳ

◕ȳ ◕ȳ ὧ◕ȳӂế◕ȳ ◕ȴ 

C ȳếּר ПếҖ◕ȳế⁮◕ȳế ◕ȳếᴫ◕ȳ ◕ȳ

◕ Њ◕ȳ ◕ Њ◕ȳЄ ◕ȳЄ

◕ȳЄ ◕ȳἔᶕ◕ȳѣה◕ȳ ◕ȳ щ◕ȴ 

D ȳҖў ПМ֭◕ȳМ ◕ȳԏ ◕ȳ∟ ◕ȳѝὕ◕ȳ

Є ◕ȳ ◕ȳ ◕ȳ ‌◕ȴ 

E ȳ Ὥ ПМҶ◕ȳЄ ◕ȴ 

F ȳῧ ПМӔ◕ȳҖЀ◕ȳҖӪḘᵾ◕ȳ⁮Ѐ◕ȳЀ

◕ȳЀ ◕Ѐ Њ◕ȳ ›◕ȳ М ◕ȳ   ◕ȳὙ

◕ȳ ◕ȳ Җ◕ȳ ⁮◕ȳ ◕ȳῧ ◕ȳ ⁮

◕ȳ Ḙ◕ȴ 

G ȳЄḋ П⁮ ◕ȳЄ ◕ȳЄḋ◕ȳЄӥ◕ȳЄᴫ◕ȳ

ׄ◕ȳ ◕ȳ ◕ȳ ◕ȳ ◕ȳ Җ◕ȴ 
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H ȳ ї Пϡ ◕ȳХ ◕ȳЧ ◕ȳ ї◕ їЊ◕ȳ

ыӂᴫ◕ȳ ◕ȳ ◕ȳὧ ◕ȳ ◕ȳᾒṞ◕ȳ

◕ Њ◕ȳ ◕ Њ◕ȳ Ӗ◕ȳ ◕ȳ

◕ȳ ◕ȴ 

I ȳӘ П ◕ȳӘ ◕ȳӘ ◕ȳ ᴫ◕ȳᴎІ◕ȳ

◕ȴ 

J ȳӥᶠ ПӉ ◕Ӊ Њ◕ȳӖӢ◕ȳӥӂ◕ȳ ◕ȳ

Ӗ◕ȳῠ ◕ȴ 

K ȳ א Пϯ ◕ȳЧ ◕ȳ‒ ◕ȳϥ ◕ȳếӂ◕ȳ

֭ ◕ȳ ◕ȳἔᶕ◕ȳ ◕ȳḆ ◕ȳ ☺◕ȳ

◕א Њ◕ȳא ◦ ◕ȳӠ ◕ȳ Ѝ◕ȳṎ ◕ȳ

ȳᴫ◕ה ◕ȳ ◕ȳ І◕ȴ 

 

2-14 о֮ ϯ ֮ϯѬ ạ иӁ 

Є₨

оῠ

ᴫ

ᴼ

ϡὭ

ᴎ

ṃ
Ѭ
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ϡȳ ד  έשׁ

(Ϛ) ү ṅשׁ ᾓ 

Ὼדẃ ῏ Л ᷾Ϥїϩׁשṅ Ϣ ῂ

ц ᾼ ȲӦẔ╥ ֵ ȳЄ​ ḳṶԈ☻כ

П∟Ȳ Ѭ ᾼ ҵắϢ ȴѬᵓ ɦ

Ѭḅḳḳ Ṯ ᴷׁשṅ ɧ Ὼדד

ѝ (Ѭᵓ ȲӖ ד100 c)Ȳиᵑ֫ ֯​ ȳ☼ ȳ ḅ

ϮѠ ᾼׁשṅֽϯȸ 

1ȳ​   

​ ᾼ иԚиⱢг и иȲ ֽῶ

2-7ἬӱȲѿϯи ד  Ὠȴכṅשׁ

​ד (3)  

ֵ ῏ МҶ ᶝȳѬᵓ   ​

ᴩד​ ᾼ ҭ иέׁשṅȲЄ ϱ Ϛ ᾼ ὨȲ֪ױ

ү ҟᴍדᾼד​ Ȳ֯Л֝ᾼׁשṅ ӭМẓצ ЄԚ

ȸҖ ⁮ ȲᵛҖ цὧ ῧ ᾼד​ Ɫ Ғ ȲМ ȳ

⁮ цὧ үὧᾼד​ Ɫ ю Ȳֽ 2-15Ἤӱȴ 

(4) ủ ​  

’ḏ(Ӗ (ד96 ủ ἤ​ П о ȲҔᵶ ​

ủ(5ѣᴟ 6ѣ)ȳ ủ(7ѣᴟ 9ѣ) ░Ѭ (11ѣᴟ ד 4ѣ)

П ​ Ȳ Ὠ ֢ủ ἤ​ П о ​ד Ϛ Ȳ

ᵧ Җ цὧ ҒȲМ ц⁮ юП ȴ „ (Ӗ 100

(ד ү ц ѝ ☼ П иẒ и иέȲ Ϛ ии

έ ​ȳ ​ȳ ☼​ ​ ҳ ​ṶԈП ἤȲṳ

ѹ ԓ ӂᶁ ⇔ … ȴ Ὠ ӱ ԓ ӂᶁ ⇔═

ϱсȲ⁄ӑẃү ὑ‍ ủ П װ​ юȷ ϡ
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и 4 ​ṶԈиᵑṿӣ Mann-Whitney-Pettitt ứȳ

Kruskal-Wallis иέȳMann-Kendall ứц

ứ ϚḔ иέȲ Ὠ ӱү ὑ‍ ủ П װ​

צ юᾼ Ȳᴖ ѝ ☼ ὑ ​ ϚṶԈἬ ẃП ​

ц ​ ⇔Ꞌצ Ғᾼ ȴ 

(5) ѣ​  

’ḏ(Ӗ 96 (ד ү ẓצ  ҭ​ נּ (Єὑ 80

ᾼ(ד 22 ( ᶝȳѬᵓ ȳѬᵓ )иέ∟ Ȳѣ​

П о ֯Ӗ צẓ∟‹҅ד49 Є оȲ֢֮ о

Ḃ ֽ 1-2 Ἤӱȴиέ Ὠ╓ҏҖ цῧ ֮ ѣ​ ֵ

צ Ғ ȲᴖМ ȳ⁮ цүὧ֮ ѣ​ צֵ ю ȴ 

(6) ​ ⇔ 

(Ӗ ṿӣ(ד90 ​ ү ​ ⇔ᾼ

Ȳ ὧ (ῧ ȳүὧ) ​ צ⇔ ᾼ Ȳ⁮ (ү⁮ȳ

) ​ ⇔⁄Ὑ ȲүҖȳүМ Ὑ оȴᴖ

₰ (Ӗ ҏῺ╓(ד92 ẃүד100 ӂᶁד ​ ​ד)⇔

ѿ ​ѡ )ᵧ Ғ Ȳד ѡ Є ​ ѿ Ṿ

ȳүὧếῧ ᵧ Ғᾼ ȴῺ ẃ(Ӗד40 (ד89~47

ү ӂᶁד ​ ⇔Ӽᵧ Ғ ȲẔМѿὧ ȳ⁮ ֮

Ɫ ȲѹῺ ד40 ᾼ о ⇔ЄὑῺᴍדẃᾼ о ⇔(

ȳ₰ ȲӖ ȴѵ(ד92 ᶑ(Ӗ (ד101 ү Җ ȳ

М ц⁮ Ὼ Ӗ)ד50 50ᴟ ד֢(ד99 ѡ Є ​

Ȳṳ иכӖ 50ᴟ ѿцӖד79 80ᴟ Ẓד99

◕Ȳѿѩ Ẓ ◕ ​ ⇔П ȲẔ Ὠ ȸҖ

֯Ẓ ◕П ​ ⇔ṳ Ὑ ḂоȷМ ц⁮ П ​

⇔֯Ӗ 50ᴟ Ɫד79 ю Ȳᴖ֯Ӗ 80ᴟ צ⁄ד99
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ד ҒП ȷ ᴖṕȲү Җ ȳМ ц⁮ ֯Ὼ

Ӗ)ד20 80ᴟ ᾼ(ד99 ѡ Є ​ צ ҒП

ȴ 

(7) ​ 

Ὼדẃ Є ​ṶԈ ȲϚ ֙ ⱢҠ ​

צ Ғᾼ ᶮȷᴖ ӭ›Ἤ ẞ ᴩׁשṅ

ӱȲỮӑ ​ Ӣ Ȳѹ ​ᾼ ӢҠ

Ɫ ᾼד оȲЛṓ צ ȴ 

Ϣ(Ӗ ҏ╓(ד88 ȳЄ​ѡ ֯үҖȳῧ ȳ

Ѭ צ ҒȲᵀ Њȷ (Ӗ ṅүשׁ(ד90 ​

⇔( ​ )Ȳӑ ​ Ӣ П Ȳѹӭ›ṳ

Ṝ ӱṿӣМᾼ ​ Ὑצ Л ӣП ȴHsu 

and Chen (2002)ׁשṅ ӱ ѬṶԈ(ѡ​ >50mm)֯ Ѭȳү

Җ ῧ צ Ғ Ȳ⁮ צ ю Ȳ ϱṳЛ ȴ

Ểԇ (Ӗ ѩ(ד96 ᴞ ц ​   ​ Ȳ╓ҏ

Ғᴖ ẞᾼ ϷצἬ ҒȲױ ᾼ

​Лṓ ẃᴞ ȷѹ ​(ѡ​ Єὑ 200 ᴏ) Ӗ

ᴞ∟ד85 ​ ᾼ ҒᴖὙ Ғȷ֪ױӭ› ỮЛṜѿ

ứ ​╥ᵡצ Ғȴ ụὙ Ϣ(Ӗ ѿЛ֝(ד96

  ứ ϝ Ἃ (1hrȲ3hrȲ6hrȲ12hrȲ24hrȲ48hr

ц 72hr)ᾼ ​ṶԈȲ ӱүҖᾼ ​ṶԈꞋצ Ғ

Ȳῧ ᾼ Ἃ (<6hr)Ϸצ ҒȲᴖүМȳү⁮ḥצὙ о

ȴ Ϣ(Ӗ ҏү╓(ד100 Є ​ѡ ֯Ὼ ד50

ếῺ ד30 Ὑצ ֵᾼ ȴױҵȲЄ ​ѡ ϷצѿЄּפ

10ᴟ ⱢϚד20 ᾼ  о ȲӖ 9ᴟ דד24 Ӗ

54ᴟ Єד74 ​ѡ ᵅȷᴖӖ 29ᴟ ếד49 ∟Пד74



 

2-26 

 

Є ​ѡ ⁄ ȴ ᴖ ֯ ​ѡ ֵἨ юᾼד

҅Ȳד Пד ᾼ Ь ד Ὑ ȴ 

(8) ​ 

Ϣ(Ӗ (ד88 ᾼׁשṅ ӱȲ–ү

װ ᴫҖыӂ◦ Ӣכ ȲꞋ Ὑ ᾼ оȴᵀ

Ểԇ (Ӗ ṅשׁ(ד96 Ӗ ∟ѿד89 ӢЛ֝ ​Ἃ

(3hr, 6hr, 12hr, 24hr) ​П Ὑ ὑӖ 59~88

Ȳѹ–үד ᾼ ⇔ ᴫҖыӂ◦ᾼד ҅ד оד

ȴ Ϣ(Ӗ иέӖ(ד100 49ᴟ ד98 ​

ȲἏἏ כ Єḳ П ​ ( ֤› 10%ᾼ

​)ȲẔ Ӣ ֯Ӗ ѿ›Ȳӂᶁד89 3ᴟ ד4 ӢϚװȲ

ᵀ֯Ӗ דП∟⁄ӂᶁḕד89 ӢϚװȴ 

 

   

Ӗ П› Ӗד49 П∟ Ḃד49  

( ẃ ȸѬᵓ ȲӖ ד100 c) 

2-15 ү ​ד о ц  
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ῶ 2-7 ү ҭ​ ṅשׁ  

ѝ װ ẃ ṅשׁ  ӭ ẓ Ὠ 

1 

Ϣ(Ӗ 88

 (ד

[ דּ ] 

ү ​ד  

​ѡ 

1. ҟᴍדү ​ Җצ ⁮ ᾼ  

2. ᴖṕȲῺ ẃүד50 ​ѡד Ὑצ ю  

3. ȳЄ​ѡ ֯үҖȳῧ ȳ Ѭ צ ҒȲᵀ Њ 

2 
(Ӗ  (ד90

[ דּ ] 
ү ​ ⇔ 

1. ῧ ȳүὧ ​ צ⇔ ᾼ Ȳү⁮ȳ ᾼЄ ​ ⇔⁄Ὑ ȲүҖȳү

М Ὑ о 

צ .2 иέ ӱȲṳӑ ​ Ӣ  

3 Hsu and Chen (2002) 
ү ​ד  

ѡ​  

1. ү ​ד ֯ὧҖ ֮ ᵧ Ғ Ȳ֯⁮ ᵧ ​ ю ȷ ᴖṕⱢҖ

⁮ ᾼ  

2. ү ᾼ ​ѡ(ѡ​ >0.1mm) ᴖṕⱢ юȷἨ ὧṸủ צ  

3. ѬṶԈ(ѡ​ >50mm)֯ ѬȳүҖ ῧ ӱצ Ғ Ȳ⁮ צ ю ȷ

ϱṳЛ  

4 Yu et al. (2006)  
ү  ד

ủ​  

1. ү ​ П Ḃ Єּ֯פ  ∟‹҅ד1960

​ȳủד .2 ֯ү Җ цὧ ᵧ ҒȲМ ц⁮ ᵧ ю  

5 
’ḏ(Ӗ  (ד96

[ דּ ] 
ủ ​  

​ủ(5ѣᴟ 6ѣ)ȳ ủ(7ѣᴟ 9ѣ) ░Ѭ (11ѣᴟ ד 4ѣ)П ​ Ȳ֢ủ

ἤ​ П о ​ד Ϛ Ȳᵧ Җ цὧ ҒȲМ ц⁮ юП ȴ 

6 
ѝ╜ȳ (Ӗ

  (ד94

⅜ ☼ ​ד

 

1. ⅜ ☼ и֮ ד ​ Ὑצ П  

2. Ѭ (5ᴟ 10ѣ)П ѣ ​ ᵧ П  

7 
Ϣ(Ӗ 88

] (ד דּ ] 
װ  

1. –ү װ Ὑ ᾼ оȷᴫҖыӂ◦ Ӣכ ȲϷ Ὑ ᾼ о 

2. –ү װ ◦П›ᾼᴫҖыӂד8 Ӣכ ȲẓצὙ ᾼ ד  

8 
Ểԇ (Ӗ  (ד96

[ דּ ]  

​  

​ 

1. –ү ​ иέ 

(1)2000~2006 Ӣ ​ ὑ ҟ(1970~1999)ḕϫד   

∟ѿד2000(2) ӢḆֵᾼ ​ṶԈ 

∟ѿד2000(3) ӢЛ֝ ​Ἃ (3hr, 6hr, 12hr, 24hr) ​П Ὑ ὑ

1970~1999  

2. –ү ⇔ иέ 

(1) ὑ–үᾼМ ц ȲצὙ ᾼ♄ ц‍♄ Ȳ ᴫҖыӂ◦П ♄ Ϛ  

(2) Є ⇔ȳӂᶁ ⇔ ᴫҖыӂ◦ᾼד ҅ד оד  

3. ᴞ ц ​   ​ иέ 

​ד (1) ȸ Ғᴖ ẞᾼ ϷצἬ ҒȲױ ᾼ ​Лṓ

ẃᴞ  

(2) ѡ​ П ​ȸ ​(ѡ​ Єὑ 200 ᴏ) ᴞ∟ד1996 ​ ᾼ ҒᴖὙ

Ғȷӭ› ỮЛṜѿ ứ ​╥ᵡצ Ғ 

9 
ụὙ Ϣ(Ӗ 96

  (ד
ү ​ 

үҖϝ Ἃ (1hrȲ3hrȲ6hrȲ12hrȲ24hrȲ48hrц 72hr) ​ṶԈꞋצ Ғ Ȳῧ

ᾼ Ἃ (<6hr)Ϸצ ҒȲᴖүМȳү⁮ḥצὙ о  

10 
ȳ₰ (Ӗ

 (ד92
ү ​ ⇔ 

1. ү ӂᶁד ​ ⇔ᵧ Ғ Ȳѿὧ ȳ⁮ ֮ Ɫ  

ד .2 ѡ Є ​ ѿ Ṿ ȳүὧếῧ ᵧ Ғ  

3. Ὼ ד40 ᾼ о ⇔ЄὑῺᴍדẃᾼ о ⇔ 

11 „ (Ӗ ủ (ד100 ​  

иέ ​ȳ ​ȳ ☼​ ​ ҳ ​ṶԈП ἤȲṳѹ ԓ ӂᶁ ⇔

… ȴ Ὠ ӱ ԓ ӂᶁ ⇔═ ϱсȲ⁄ӑẃү ὑ‍ ủ П װ​

юȴ 

ṿӣ Mann-Whitney-Pettitt ứȳKruskal-Wallis иέȳMann-Kendall ứц

ứ ϚḔ иέȲ Ὠ ӱү ὑ‍ ủ П װ​ צ юᾼ Ȳᴖ

ѝ ☼ ὑ ​ ϚṶԈἬ ẃП ​ ц ​ ⇔Ꞌצ Ғᾼ ȴ 

12 
Ϣ(Ӗ 100

 (ד

​  

​ 

иέ 1960ᴟ ד2009 ​ ȲἏἏ כ Єḳ П ​ ( ֤›10%

ᾼ ​)ȲẔ Ӣ ֯ ѿ›Ȳӂᶁד2000 3ᴟ ד4 ӢϚװȲᵀ֯ ⁄∟Пד2000

ӂᶁḕד ӢϚװȴ 

ү Є ​ѡ ֯Ὼ ếῺד50 ד30 Ὑצ ֵᾼ ȴױҵȲЄ ​ѡ ϷצѿЄ

פּ 10ᴟ ⱢϚד20 ᾼ  о Ȳ1920ᴟ ד1935 1965ᴟ Єד1985 ​ѡ

ᵅȷᴖ 1940ᴟ ếד1960 П∟Єד1985 ​ѡ ⁄ ȴ ᴖ ֯ ​ѡ ֵ

Ἠ юᾼ҅דȲד Пד ᾼ Ь ד Ὑ ȴ 

13 ѵ ᶑ(Ӗ ү (ד101 ​ ⇔ 

ү Җ ȳМ ц⁮ Ὼ 1961ᴟ)ד50 ד֢(ד2010 ѡ Є ​ Ȳṳ

иכ 1961ᴟ ѿцד1990 1991ᴟ Ẓד2010 ◕Ȳѿѩ Ẓ ◕ ​ ⇔П Ȳ

ȸҖ ֯Ẓ ◕П ​ ⇔ṳ Ὑ ḂоȷМ ц⁮ П ​ ⇔֯ 1961

ᴟ Ɫד1990 ю Ȳᴖ֯ 1991ᴟ צ⁄ד2010 ד ҒП ȷ ᴖṕȲү Җ ȳ

М ц⁮ ֯Ὼ 1991ᴟ)ד20 ᾼ(ד2010 ѡ Є ​ צ ҒП ȴ 

( ẃ ȸӐ цѬᵓ ȲӖ ד100 c) 
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2ȳ☼  

☻ ᴖṕȲ ῆ (Ӗ ҏȲү╓(ד85 ᴍד

☻Ѭ ֯Җ ὧҖ ϯצ П Ȳᵀ⁮ ֮ צ⁄ Ғ

Ȳ ӱ⁮ ֮ ḅ ѡצ ȷ ῆ (Ӗ 85

᾿ṅשׁ(ד ӣϱ Ѭ ╟ἨϢЏіѬ ᾼ 

☼ Ȳ ☼ ḆẓҠ‒⇔Ȳ ױ Ὠ ​ ц ​

(Җȳὧ Ȳ⁮ )ЛϚ ȲҠ › П ​ ד Є☻

Ѭ ṳЛϚứצ᾿ ד ȷӼ ӱү ҭ☻ Ьצ

ṅѿשׁ П ȴ 

ᵦὙ (Ӗ ṅשׁ(ד88 Ὠ ӱ ҟϮȳҳϫדẃ⁮

֮ ☼ӂᶁЎד ᵧ юПᾭᾓȲᵀ Ϥ ᴷ

∟Ȳ⁄ ӱү ֢֮ ПᾈЎ☼ ṼЛ֝П

ᴖắẞЛ֝ ⇔П ȴβ Ὑ (Ӗ ṿӣԓ (ד91 ☼

Ȳה ᴷԓ Ȳṳѿ GWLFѬѝ

ה ҖȳМȳ⁮ȳὧ Ѭ ᾼᾈЎ☼ П оȲṳ

Ѭ ԓדᾼᾈЎ☼ Ꞌצ ҒП ȴ (Ӗ 96

ṅשׁ(ד ᵫ╓ҏӑẃὑ ϯᾈЎ☼ о

֣ ᾼ Ȳᵛ Ѭ ☼ ҒȲ░Ѭ ☼ юȴ 

3ȳ ḅ 

і П ḅ ד иέҠиⱢẒ ȲиᵑⱢ

ḅ Л ​ѡȲד ṅשׁ ֽῶ 2-8ἬӱȲи ֽϯȸ 

(1)  ḅ 

ḅ ѿ​ Ɫ ẃứ Ȳ ṓᾼ╓ Ɫ

о ​╓ (standardized precipitation index, SPI)цЛ ​ѡ

ȴ ’ḏ(Ӗ (ד96 ѿ Ϯѣѣ​ Ἤ ᾼ о

​╓ Ȳ ẞү ḅᾼ ҭ ⱢȸҖ ȳῧ ᾼ
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ḅ ếȲМ ȳ⁮ ȳүὧᾼ ḅצ оᾼ (ֽ

2-16)ȴ ╜Ứ(Ӗ ứ(ד90 ү П ḅⱢɦ Ϯϫ

ѡ ​ ᵅὑ֝ П ϡ ϫиᴯ ѹ ḅ ẞ

130 ᴏѿϱɧȲׁשṅ Ɫ⁮ ᾼṭ ḅ ѹ Ȳ

ὧ ᾼῧ ḅ юѹ Л ȴὭḈ (Ӗ ѿӰ Ѭ(ד99

ц ⁮֮ Ɫׁשṅ Ȳ SPI ҭ ḅṶԈП

ἤȲẔׁשṅ Ὠ╓ҏȸ ḅṶԈ Ӣ ȲẔ֢ѣ SPIӂᶁ

Є ϱ ѩӑ Ӣ ḅṶԈП֢ѣ SPIӂᶁ ẃᾼᵅȴ ױ

ṅשׁ ȲẔ SPI Ҡ йч ҏ вᾼ ḅ ᾓȴ 

(2)  Л ​ѡ 

Л ​ѡֵצ Л֝ᾼứ ȲѬᵓ ӣП Ɫѡӂ

ᶁ​ Њὑ( ὑ)0.6 ᴏ῏ ⱢЛ ​ѡȷṳѿ 50ѡЛ

​ⱢЊḅȲ 100ѡЛ ​ⱢЄḅȴ ѝ╜ Ϣ(Ӗ (ד92

╓ҏᴫ ӂ ֮ ὑЄḅҠ Ӣ֮ ȲҖ цὧ ὑЛ

ὔ Ӣ ḅᾼ֮ ȴ ’ḏ(Ӗ 96 иέү(ד ᾼЛ ​ѡ

Ȳ ӱԓү ПЛ ​ѡ צ Ғ (ֽ 2-17 2-18)Ȳ

ᴖד Є Л ​ѡ ֯үҖȳῧ ȳү⁮ц⌡╡צ Ғ

(ֽ 2-19 2-20)ȴ ѝ╜ (Ӗ ṅשׁ(ד94 ⅜

☼ Л ​ѡȲ⁄╓ҏ ⅜ ☼ П Є Л ​ѡ

Ὑ ȴ Ϣ(Ӗ ᵓӣЛ(ד100 ​ѡẃứ ḅȲ

20ѡЛ ​ᵛҠ Ɫ ḅȷ 50ѡѿϱᴖӑ 100

ѡЛ ​ ⱢЊḅȷ 100ѡЛ ​⁄ ⱢЄḅȴ Ӗ

42ᴟ үד96 ֢и ᾼ ḅװ Ȳ Ὠ Ὼ Җד10 ⁮

֮ ḅ Ӣ Ὑ ֵὑМ ὧ ֮ ȴẔМȲϭѿὧ

ắ ḅᾼ Њȴ 
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ῶ 2-8 ү ҭ ḅ ṅשׁ  

 װ
ѝ ẃ  

ṅשׁ

ӭ 
ẓ Ὠ 

1 
Ѭ Ϛ ỗ (Ӗ

 (ד70

ү ḅȳЛ

​ѡ 

1. ү ḅ Ȳ░ḅדⱢϫϮפּ ד Ɫгᴟϝד 

2. ӂᶁḕϡד ӢЊḅ( 50ѡӂᶁ​ Њὑ 0.6 ᴏ)Ϛװ 

3. Єׄ ѿ⁮Пᴫ⁮ ֮ Ɫ ḅѻ Ӣ֮ ȷ֝ Ϛ Ѭ ѿ

ϯ ϱ Ɫ   

2 ╜Ứ(Ӗ ү  (ד90 ḅ 

1. ứ ү П ḅⱢɦ Ϯϫѡ ​ ᵅὑ֝ П

ϡ ϫиᴯ ѹ ḅ ẞ 130 ᴏѿϱɧȲ ӣүҖȳү

Мȳṭ ȳῧ ​ ḅ ἤȴ 

2. ⁮ ᾼṭ ḅ ѹ ( ḅἋ ѹ ḅ Є)Ȳὧ

ᾼῧ ḅ юѹ Л ( ḅἋ  ѹ ḅ Њ)ȴ 

3 ѝ╜ Ϣ(Ӗ ү  (ד92 Л ​ѡ 

1. ứ ѡӂᶁ​ Њὑ ὑ 0.6 ᴏⱢЛ ​ѡȲṳѿ 50

ѡЛ ​ⱢЊḅȲ 100ѡЛ ​ⱢЄḅ 

2. ү ᴫ ( ᴎѿ⁮⅜ὧѿҖ) ӢЊḅᾼ ֣צ Ѭ ϱ

ᾼ Ȳᴫ ӂ ֮ ὑЄḅҠ Ӣ֮ Ȳᵀ⁮ ֮

Єḅ Ӣ צ ᾼ ȴ 

3. ү Җ цὧ ḕד ӢЊḅ ᵅὑ 0.01Ȳ ὑЛὔ Ӣ

ḅᾼ֮ ȴ 

4 ╜Ứȳ ᶳ (Ӗ ү  (ד95 ḅ 
Ӑѿ о ​╓ (standardized precipitation index, SPI)ứ

ḅȲ ү ֮ Җ ȳМ ȳ⁮ цὧ П ḅ ȴ 

5 
’ḏ(Ӗ  (ד96

[ דּ ] 
ү Л ​ѡ 

ứ ѡ​ Њὑ ὑ 0.6mmⱢЛ ​ѡȸ 

Лד .1 ​ѡ иέȸ ᴖṕȲדЛ ​ѡ צ Ғ  

ד .2 ЄЛ ​ѡ иέȸүҖȳῧ ȳү⁮ц⌡╡Ɫ Ғ

 

3. Җ цῧ ד ​ ᵧ ҒȲᴖЛ ​ѡ Є Л

​ѡ ⁯Ɫ Ғ Ȳ ӱҏ ​ ⇔Ҡ צ ЄП  

4. Мȳ⁮ Пד​ ᵧ ю ȲѹЛ ​ѡ Є Л

​ѡ ӼⱢὙ ҒȲῶӱ ḅҠ צ оᾼ  

6 
’ḏ(Ӗ  (ד96

[ דּ ] 
ү ḅ 

Ϯ ѣᾼ о ​╓ (SPI)ứ ḅȸ 

1. Җ ȳῧ  

ḅ ế 

2. М ȳ⁮ ȳүὧ 

ḅ ᶮצ оП  

7 ѝ╜ȳ (Ӗ   (ד94
⅜ ☼ Л

​ѡ 

⅜ ☼ ד ​ צ П Ȳᵀ Є Л ​ѡ Ὑ

ȷᴖ ⅜ ϯ П ḅ ц Є Л ​ѡ ᶁ Ẕ

҃ќ☼֮ ȴ 

8 ȳ₰ (Ӗ ү (ד92 ד ​ѡ ү ד ​ѡ ᵧ ю  

9 ὭḈ  ү ḅ 

ѿӰ Ѭ ц ⁮֮ Ɫׁשṅ Ȳ SPI ҭ ḅṶԈ

П ἤȲẔׁשṅ Ὠ╓ҏȸ ḅṶԈ Ӣ ȲẔ֢ѣ SPIӂ

ᶁ Є ϱ ѩӑ Ӣ ḅṶԈП֢ѣ SPIӂᶁ ẃᾼᵅȴ

ṅשׁױ ȲẔ SPI Ҡ йч ҏ вᾼ ḅ ᾓȴ 

10 Ϣ(Ӗ ү (ד100 Л ​ѡ 

ᵓӣЛ ​ѡẃứ ḅȲ 20ѡЛ ​ᵛҠ Ɫ ḅȷ

50ѡѿϱᴖӑ 100ѡЛ ​ ⱢЊḅȷ 100ѡЛ

​⁄ ⱢЄḅȴ 

1953ᴟ үד2007 ֢и ᾼ ḅװ Ȳ Ὠ Ὼ ד10

Җ ⁮ ֮ ḅ Ӣ Ὑ ֵὑМ ὧ ֮ ȴẔМȲ

ϭѿὧ ắ ḅᾼ Њȴ 

 ( ẃ ȸӐ цѬᵓ ȲӖ ד100 c) 
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ȸ ֣ϱῶ ḅҒ Ȳ ֣ϯῶ ḅ ȷ ῶẓ ἤȲ ῶЛẓ

ἤ 

( ẃ ȸ ’ḏȲӖ  (ד96

2-16 ү ḅ ц ḅ ἤ  

 

 

ȸ ֣ϱῶЛ ​ѡ Ғȷ ῶẓ ἤȲ ⁄Лẓ ἤ 

( ẃ ȸ ’ḏȲӖ  (ד96
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Ӗ П› Ӗד49 П∟ Ḃד49  

( ẃ ȸѬᵓ ȲӖ ד100 c) 

2-18 ү Лד ​ѡ о ц  

 

 

ȸ ֣ϱῶЛ ​ѡ ҒȲ֣ϯῶ юȷ ῶẓ ἤȲ ⁄Лẓ

ἤ 

( ẃ ȸ ’ḏȲӖ  (ד96

2-19 ү Є Л ​ѡ Ḃ  
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Ӗ П› Ӗד49 П∟ Ḃד49  

( ẃ ȸѬᵓ ȲӖ ד100 c) 

2-20 ү ד Є Л ​ѡ о ц  

(ϡ) ӑẃ  ṅשׁ

ԓ ῺדẃБ і ᾼ Ȳ֢ ṅשׁ

ὑԓ Ἤ ᾼѬכ ד ȲנБ

ד ṅȴϚשׁ ᴖṕȲԓ ☼ ╥(GCMs)ה ᴷ

ὑѬѝ֪І ᾼ ЏẓȲ Ӧ ứЛ֝ᾼ ⅍ Ὅ

ᾓȲҠ ҏӑẃ ἉϯЄ ц ◦ᾼᾭ ȴ ᴖȲGCMs

П έ⇔ἏἏ 100ᴟ 300еṭȲ ЄὑϚ Ѭ ѐ⇔Ȳ

ṿ GCMs ᾎ Ѭ ѐ⇔ᾼ ἤȴ֪ױȲᴩ╜

דּ ỗ ɦү ᴷ ӂү∂

ɧ(Ӗ (ד99 ӣ ֥ ╜Ἀ (Intergovernmental 

Panel on Climate Change, IPCC)K ᵫἬ ӁᾼGCMs ᴩῈ

ѐ⇔иέȲ ᴷү ֮ ֢ Ὅ ϯ ὑѣ

​ цѣ ⇔ᾼ ȴ 

ӑẃ ѻ Ӧ IPCC Ὅ ᵑ ᵫ

(IPCC Special Report on Emissions Scenarios, SRES)Ἤ ứȲἬ
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ӑẃҠ П ȳϢЀȳЏ ᾼ Ȳ ҏӑẃ

Ҡ ᾼ ⅍ Ὅ Ȳ ∟ԛѿ GCMs П

оȴ ᵫМ Ӵҳ (storyline)ẃ ӑẃЛ֝ᾼ Ҡ

ᾼ ⅍ Ὅ ȴ 

SRESᴕ ӑẃҠ ϩὑ ȲἨ╥ Ә ᵓӣ

ᾼӭ Л֝ ⇔ᾼҠ ᶮȲѿцᴕ ԓ ἤἨ╥ ἤЛ

֝ Ἤ ᾼכ ȴ ▐ ֽ 2-21ἬӱȲѻ и

כ A1ȳA2ȳB1ȳB2ҳЄ ȸ 

A1 ԓ Є ȲӀ כ ֣Ȳ

П ᾼ ҷȲϢ Є ᷾ Ṏ Ӣ♄Ѭ Ȳּדᶾ

ᾼכ  ᾼ☼ ȲҔᵶѿϯ ȸ(1)A1FIȸϢ

ЬЄ ṿӣӰо ȷ(2)A1TȸԛӢ ṣ ȲϢ Лṿ

ӣӰо ȷ(3)A1BȸԛӢ Ӱо ӂ ṿӣȴ 

A2 ԓ  כ ⇔Л Ȳᴖ Џ

ᾼןϤ ЬЄȲּדᶾ ϢЀ☼ Л Ȳ

Ἠ Ӣ ϩȲA2ᾼϢЀכ  ╥ 4 М ῏ȴ 

B1 ԓ ᾼ ῂ Ȳṳ ֥ԓѷꜜᾼ

ϩ ẃ ḖӘ ᾼ Ȳ ⇔ МȲּדᶾ ᷊

ᾼṔᴥȲѷꜜ֢ Њȴ 

B2 ѷꜜ֢ ᾼϢ ὑ ῂ ᾼӘ

ѡ Ȳ╜Ἀ╜ Ɫצ ᾼеӖἬ Ȳԓ оᾼ

Ḕ Ȳᴖ֮ ἤᾼḟ ạ Ḇắ ȴ 

ɦү ᴷ ӂү∂ ɧ ẁῺӑ

ẃ(Ӗ 109ᴟ Ӓ(Ӗנцѷּ(ד128 170ᴟ Ẓ(ד189 ◕ᾼ

ѐ⇔ Ὠȴ ḕϚ ӑẃ ꞋצϮ ứȲиᵑⱢ

A1BȳB1 A2 ȴẔМȲ​ ѐ⇔ Ὠѿ оᴍиѩᾼ
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ᶮהᵧ Ȳᴖ ⇔ ѐ⇔ Ὠ⁄ѿ о ᾼᶮהᵧᶮȲ ѐ⇔

ὨП Ɫӑẃ П​ Ἠ ד⇔ ὑ (Ӗ 69ᴟ 88

​(ד Ἠ ⇔ᾼ ᾓȴѿ​ ⱢẂȲ оᴍиѩⱢ

10%Ȳ⁄ῶӱӑẃ ᾼѣ​ ד ὑ ѣ​ Ғ

10%ȷ оᴍиѩⱢī10%Ȳῶӱӑẃ ᾼѣ​ ὑ

ᾼѣ​ ю 10%ȴѣ​ ц​ ⇔П ѐ⇔ ὨᾼῈ έ

⇔Ɫ 25еṭ×25еṭȲ ү ֮ ᾼ Ԛצ 88 Ȳד

ᴯ Ҡ ᴕ 2-23ȴẔМḕ Ԛצ 19ᴟ 24 Л (

ứᴖ о)ᾼ GCMs ᴷ ȴ 

 

 
( ẃ ȸѬᵓ ȲӖ ד100 c) 

2-21 ѻ ▐  
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( ẃ ȸ ḳ Ṯ  (ᶾМїדּ

2-22 ḳ Ṯ ᶾМїדּ  

(Ϯ) Ὑ 

Ӑ ᴕӐἬ ɦ оМ Ѭ и ֪

Ѭ ϩׁשṅɧ(Ѭ ἬȲӖ ᵂᾎȲ(ד101

ϢЏ Ѭ ᴩ ╚ Ȳὑ GCM ╚ ѻ

ᴕ ϯԝ ⁄ȸ(1) GCM ֯ ϯ ὧṸủ ᾼῶ

ȷ(2) GCMὑ ░Ѭ ᾼ о ἤȷ(3) ϯ GCM

Пᶙ ἤȴӐ ϱ ╚ ⁄ ᴩ ה ȲẔ☼

ֽ 2-23Ȳ ҏ ӣὑׁשṅ ᾼ GCMȲЛᵀҠ ю GCM

ȲӼ ֝ ᴕ ҅ῶἤц ἤᾼ ה ֥ȲѿᵂⱢ

ϢЏ ậѬцẁѬиέṿӣȴẔМȲậѬиέѻ … Ϣ
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Џ ậѬ о֮ ֮ϯѬ П ȷᴖẁѬиέ⁄Ɫ

ϢЏ ẁѬ о֮ ֮ϯѬ ֮ ϯ П ȴ 

 

2-23  GCM╚ ☼  

֯ ᴩ ה П›ȲӐ ѿ ϢЏ ϱ Ѭ

ᴯ Ɫ Ȳ ɦү ᴷ ӂү∂ ɧ

Ἤ ẁ ѐ⇔ ᴯ ᴩѩ Ȳ Ѭ ╟ ᴟ ứ

Ȳԛ ֢ѣԌἬצ ᾼ ѐ⇔ Ὠậӂᶁ ȲḖ Ṝ

ѿ҅ῶ ϢЏ Ѭ ᾼ ѐ⇔ ὨȴẔМȲ ϱ

Ѭ ҠЄ ᴟ 4 ȲẔ иᵑⱢ 137ȳ

138ȳ150 151ȴ 

GCM֯ ϯ
ὧṸủ ᾼῶ

GCMὑ ░Ѭ ᾼ
о ἤ

24 GCM

ϯGCM

Пᶙ ἤ

ᶙכ╚
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2-24Ɫ A1B ϯ 24 GCM ѐ⇔ Ὠᾼ ░ о

ᾓȲ М ҅ῶ Ѭ ​ ד ὑ ​ П ᴍ

иѩȲᴖ ⁄҅ῶ░Ѭ ​ ד ὑ ​ П ᴍ

иѩȴẔМȲ Ѭ ứ Ɫ 5ᴟ 10ѣȲGCMὑ Ѭ ᾼ о

ἤ⁄Ɫ6ױ ѣԌПӂᶁ ȷᴖ░Ѭ ứ Ɫ 11ᴟ 4ѣȲGCM

ὑ░Ѭ ᾼ о ἤ⁄Ɫױ ◕Пӂᶁ ȴ 

М ὑ Ϛ ᾼ GCMѿ ᴥ ᵧ Ȳ24 ה

МԚצ 8 ױᴯὑה Ȳױ ϯӑẃ ​ ֯ ȳ░Ѭ

Ꞌצ Ғᾼ ᾓȷ ὑ ϡ ᾼ GCM ѿ ᴥ ᵧ Ȳ

24 צМԚה 2 ױᴯὑה Ȳױ ϯӑẃ ​ ֯

Ѭ צ ю ᾓȲᴖ░Ѭ צ⁄ Ғ ᾓȷ ὑ Ϯ ᾼ

GCM ѿ ᴥ ᵧ Ȳ24 צМԚה 6 ױᴯὑה Ȳ

ױ ϯӑẃ ​ ֯ ȳ░Ѭ Ꞌצ юᾼ ᾓȷ ὑ

ҳ ᾼ GCMѿ ᴥ ᵧ Ȳ24 צМԚה 8 ה

ᴯὑױ Ȳױ ϯӑẃ ​ ֯ Ѭ צ Ғᾼ ᾓȲᴖ

░Ѭ צ⁄ юᾼ ᾓȴ 

ϯ GCM ֯ὧṸủ ҭ

Ɫ Ὼ῏ѿѠᶮ ȲԚ 9 GCM ὑὧṸủ ῶ ֻȲ

Ӑ 9 Ȳה ᴖԛѿ ȳ░Ѭ ᾼ о ἤẃ

ᴩ GCM╚ ȲҠ ֥ᴕ GCMῶ ц ȳ░Ѭ о ἤȴ

Ѭ ц ᾼṔ⇔ҏ Ȳ Ϛ ᾼ GCM ֯ӑẃ

ϯ ȳ░Ѭ ​ Ꞌצ ҒȲצᵗὑѬ Ṇ ứẁѬȲ

Ӑ ᶦ ȳ֪ ц ὑѬ Ṇ Ἤ

ẃᾼ Ȳ╝ ὑ Ϛ ᾼ GCM ꞋЛԝϤ ᴕ Ȳ

ᴕ Ẕ 3 вῶ ֻП 6 GCMȴҫҵȲӦὑ

miroc3_2_hires ṳה ẁ A2 П ὨȲⱢᴕ ה
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֯ ϱᾼᶙ ἤ Ϛ ἤȲ╝ miroc3_2_hires Сה

ѿ ȴ ᴷ∟ ӣ ӐἬ(Ӗ П֝ד(ד101 GCM

ȲҔᵶה csiro_mk3_5ȳ gfdl_cm2_1ȳ mirco3_2_medresȳ

mpi_echam5ц mri_cgcm2_3_2aȲԚ 5 ᵂⱢϯϚה ◕П

иέṿӣȴẔМȲ֢ Пה ░ о ᾓҠ ᴕ 2-25ȴ 

ϱ 5 ֯ה A1BȳB1 A2 ϯ֢ѣԌ​ ᾼ

ᴍиѩҠ ᴕ 2-26ᴟ 2-28Ȳ ᶮҠ ֢ ה ᴷ

Ὠ֯ ϱᾼиӁ ᾓȴѿ 2-26вᾼ mri_cgcm2_3_2a

)ה ї ᶮ )֯ A1B Ἁϯᾼ ᴷ ὨⱢẂȲ ֯ה

Ѭ ȲЄ иѣԌ(10 ѣԌ ҵ)Ẕ​ ꞋⱢ Ғ ᾓȷ

ᴖ֯░Ѭ ȲЄ иѣԌ(1 ѣԌ ҵ)Ẕ​ ꞋⱢ ю

ᾓȴ 

Ɫ ᵍ ֵ ᴖ Ӑ ӭ П Ȳ

Ӑױ֪ ԒӦ ứП 5 GCM ה ֥ A1BȳB1 A2

3 Ȳ ᴩԚ 15 ϯП ☼ ᴷ

ϢЏ Ѭ иέȲṳӦ֢ ֯ӑẃ Ѭ ϯПиέ Ὠ

МȲ╚ A1BȳB1 A2 3 М Ѭ ֵП Ɫ

Ѭ ֕ Ȳ ᴩ∟ ϢЏ ẁѬ о֮

֮ϯѬ ֮ ϯ П иέȴ ϢЏ ậѬ ẁѬ

иέП Ὑֽϯȸ 

(1) ϢЏ ậѬиέ 

֯ ϢЏ ậѬиέᾼ иȲ Ԓ ӣ ứП 5

GCM ה ֥ 3 ᴩ ѐ⇔ Ȳ 15

҅Ϥ Ӕ₤ HBV Мה ᴩ ☼ П ҏȲ ☼

҅Ϥ ϢЏ ПѬ иέМȲ иέẃ

A1BȳB1 A2 3 МȲ о֮ Ѭ ЄП Ɫ
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Ѭ ֕ Ȳѿ ᴩ ϢЏ ậѬ о֮

֮ϯѬ П ᴷȴ 

(2) ϢЏ ẁѬиέ 

ὑ ϢЏ ẁѬиέ Ȳ ϢЏ Ѭ иέ

М ứП Ȳ҅ϤѬӂ Мה ᴩ Ѭ Ḥ

֮ϯѬ ᾃ П Ȳѿц Ѭ ☼ о כ Мה ֣

ᾃ оП Ȳṳ ֥ ϢЏ Ѭ иέП ὨȲ҅

Ϥ Мה ᴩ ϢЏ ẁѬ о֮ ֮ϯѬ

֮ ϯ П ᴷȴ 

 

 

2-24 Ὼӑẃ A1B ϯԓ GCM П ░ о ᾓ 
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2-25 Ὼӑẃ A1B ϯӐ ӣ GCM П ░ о ᾓ 

 

 

2-26 ֯ A1B ϯ GCM ᴷ Ὠ֢֯ѣԌП ᾓ 
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2-27 ֯ B1 ϯ GCM ᴷ Ὠ֢֯ѣԌП ᾓ 

 

 

2-28 ֯ A2 ϯ GCM ᴷ Ὠ֢֯ѣԌП ᾓ 




















































































































































































































































































































































































































































































































































































































